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KAYLOCK® 

all-metal self-locking nuts 

INTERNAL or EXTERNAL WRENCHING HEX NUTS 


Tensile nut strength with 
shear nut height— the light- 
est of all self-locking nuts. 




LIGHT WEIGHT • FULL STRENGTH • LOW HEIGHT 

Another Kaynar first-the new KAYLOCK HEX NUT provides 
a substantial reduction in wrench clearances required for installation 
of AN363, AN364 and AN365 self-locking nuts. 

(Counter bore diameters, spot face diameters and 
edge distances may be greatly reduced.) 


This one Keylock hex nut is approved for all 
three Air Force -Navy standards: AN363, 
AN364 and AN36S. For more information, 
write for our catalog. 



THE KAYNAR COMPANY • KAYLOCK DIVISION, Dept. AB, Box 2001, TERMINAL ANNEX* LOS ANGELES 54, CALIFORNIA 



In the circle: 

Fidelity by the foremost in Stretched Plastics 


I N the circle above, you see an engineer standing 
between a sheet of s-t-r-e-t-c-h-e-d plastic and a grid 
board which checks the optical perfection of the 
material: 

Convincing proof in a field in which Goodyear Aircraft 
Corporation has no peer. 

As first to stretch-form a full-size aircraft canopy, 
Goodyear Aircraft engineering established the criteria 
for progress in this important field — pioneered two 
unique fabricating processes which (a) save weight, 
(b) solve long-standing problems of shattering and 
crazing in plastic windows and cockpit enclosures. 
This experience and these processes can serve you well 
—just as they are serving production orders and orders 
for prototypes for such planes as the F-100A, F-101B, 
F-102A, F-106A, F4H and 707. 

The choice is yours, depending upon the elongation to 
form, the details and complexity of your canopy con- 


figuration: the Goodyear Aircraft Duotherm Process— 
which first stretches the plastic as shown above, then 
forms it— or the Monotherm Process which simultane- 
ously stretches and forms plastic in a single operation. 
But whatever the process— call in Goodyear Aircraft 
and be assured of fidelity of fabrication by the fore- 
most in stretched plastics! For engineering consultation, 
write: Goodyear Aircraft Corporation, Dept. 932AC, 
Akron 15. Ohio. 

They're c/oing big things at 

good/year Ik 

AIRCRAFT 

Plants in Akron, Ohio, and Litchfield Park, Arizona 
Rewarding Careers for Engineers 



the world's largest manufacturing facility for aircraft seating 
■ . . for aircraft interior equipment 


which of these WEBER 
seats are standard 


equipment on the 



a "Department of Tomorrow'.’ To build 
well— for today’s aircraft, is only part of 
the story. 


RESEARCH has brought leadership to Weber. 

Escape systems are an example: more Weber 
designed ejection seats are flying today than any 
other independent firm. And Weber is readying designs 
for safe ejection systems to meet the .ever more critical 
environments in which tomorrow’s flight vehicles will operate. 



a World of experience in: Pilot and crew seats, ejection scats, passenger 
seats, buffets and lavatory units. 

WEBER AIRCRAFT CORPORATION 

a subsidiary of Weber Showcase and Fixture Company, Inc. 
2820 ONTARIO STREET, BURBANK, CALIFORNIA 
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Bourns NEW 

Trimpot Jr. 


• micro-miniature size 
•high power rating 

• humidity proof 



This micro-miniature potentiometer is desipned for ore 
with printed circuit boards and modular-type assemblies, and 

pot JR. is only l" in size. Seventeen units can be 

mounted in one square inch of panel space. Power rating is 
2 watts, and maximum operating temperature is 175°C. 

The TRIMpot JR. is built to meet or exceed government 
specifications for humidity, salt spray, vibration, acceleration, 
and shock. This potentiometer features a 15-turn screwdriver 
adjustment and 1 Vi", 0.016" diameter leads. The shaft-dutch 
assembly idles when the mechanical limits are reached, thus 
preventing possible damage from forcing of adjustments. The 
TRIMpot JR. is mounted with 2-56 screws through stainless 
steel eyelets on 54" centers. 

Deliveries from stock. Send for complete data: Bulletin JR. 



OURNS LRBORRTORIES, INC. 

General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California-Ames, Iowa 

Tiorr POTENTIOMETERS • PRESSURE TRANSDUCERS ANO ACCELEROMETERS 
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thermal thicket 


Right n 


The thermal barrier which now limits the speed of ultra high speed 
aircraft can be cracked. Needed: Structural components of elevated 
temperature alloys. Problems: Finding the right alloys; making them easy 
to forge and machine with regular production-line tools; maintaining 
uniformity of physical properties in production lots. 

v standards for consistent ability to meet tough aircraft specifications, 
high quality, improved forgeability' a 
find them ideal for many critical parts. Forge 
closer tolerances, get better finishes that reqi 
machining. Work goes faster. Rejects are fes 
You can get the full story of these alloys — tl 
engineering properties — in the n 
Temperature Service”. Get your personal copy by writing on your Company 
any, 128 W. Bern Street, Reading, Pa 


letterhead. The Carpenter Steel Compa 


[arp enter 


Improved alloys for elevated temperature service 


tuned 
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tomorrow 

1 1 Open ears lead to the open thinking that 
made possible today’s rocket powerplants. 
Hfl They are alert ears— ears acutely sensitive 
I to the unsolved problems that must be 
conquered in designing powerplants for the 
I vehicles of the future. 

I RMI puts a premium on just such thinking. 
I Its engineers and scientists form a talented, 
I alert team, efficiently and effectively 
I meeting the rocket power needs of tomorrow. 



Engineers, Scientists— Perhaps you, too, 
can work with America’s first rocket family. 
You’ll find the problems challenging, the 
rewards great. 



for Progress 

REACTION 


IOTORS, INC. L 



Upstream! 


Most people watching a salmon swim upstream 
wonder how he does it. Seems like a lot of exertion 
to move from one wet spot to another. To the 
salmon, though, the compulsive drive upstream 
cannot be denied. 

The titanium industry also has been fighting up- 
stream these past five years. A succession of pro- 
duction rapids and metallurgical waterfalls have 
been surmounted. The dangerous hydrogen whirl- 
pool was successfully skirted. The industry has now 
moved through the less white headwaters to fully 
competitive equality with other structural metals. 

Titanium alloys of high strength, light weight 


and outstanding corrosion resistance arc available 
from T.M.C.A. in all mill forms and in a full 
range of sizes and gages — sheet, bar, billet, extru- 
sions, tubing and wire. Special heat-treated sheet 
of very close gage and flatness tolerances is in 
production for advanced aircraft and missiles. 

Further expansions of sponge production and 
metal finishing facilities at T.M.C.A. are bringing 
titanium within reach of an ever-expanding market. 
Technical information and specialized engineering 
services are available for solving those applications 
having a strength, weight or corrosion challenge. 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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JET IGNITION 


A world-wide Bendix service organization of well trained 
personnel who have at their command the complete 
facilities of the service department of the Scintilla 
Division of Bendix, stands solidly hack of the jet 
ignition equipment manufactured l» this division. 
This veteran service organization, with over thirty 

X ears of experience in meeting ignition service problems 
of all kinds, is equipped with the facilities, parts, and 
know-how to assure that every customer may continue 


to receive the satisfactory performance built into 
Benilix* Jet Ignition equipment. 

It is important to remember that when you specify 
Benilix Jet Ignition you get not only the best in design 
and performance, bui you are assured that wherever y ou 
|| v. die finest service organization in the industry is 
readily available to maintain the quality that has made 
ii'x— The Most Trusted Name in Ignition. 
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DIVISION 
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Steps up gear blank production 
300% by switching from bar stock 
to TIMKEN' steel tubing 


AN engine manufacturer felt that his gear blanks 
JT\. were costing him too much to make. The center 
hole had to be bored out of solid bar stock. It took a 
whole hour to turn out 29 blanks. And a lot of steel 
was wasted in the process. 

So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken® 
seamless steel tubing in place of bar stock. 

With Timken seamless steel tubing, the center hole 
is already there. It doesn't have to be bored out. Finish 


boring was the engine maker’s first production step. 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 130 an hour— an increase 
of 300%. 

Machining costs have been cut by more than half. And 
because the center hole is "built-in", no steel is wasted. 

The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TlMROSCO”. 


TIMKENSTEEl 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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At last a J flexible Metal Hose 
which can replace rubber tubing 


Development of a flexible stainless steel hose with 
a smooth, turbulence-free interior now makes it 
possible to specify flexible metal hose in places 
where rubber or synthetic tubing formerly had to 
be used. 

This flexible hose, developed and patented by 
Dunbar Kapple, Inc., has conquered the problems 
of turbulence and pressure drop heretofore com- 
mon in convoluted metal hose. 

It's now possible to have the strength and cor- 
rosion resistance of metal for use In free-flowing 
Freon, hydraulic, pneumatic or drain lines. Greater 
dependability and less deterioration are now attain- 
able with flexible metal hose and ducting in places 
where synthetic and rubber hose usage is marginal 


because of excessive temperatures and pressures. 
And, it’s at last feasible to refuel at high altitude 
with a long-lasting flexible metal hose. 

Smooth flow is assured by special fabrication. 
An outside retaining braid gives added strength. 
The flexible metal hose will stand pressures from 
vacuum to 1300 p.s.i. and up Inside diameters are 
%-inch to 6 inches and up with lengths from 1-inch 
to 100 feet. 

For further information . . write in confidence 
to Batavia or: Russell Engineering, 2205 Grand 
Avenue, Kansas City; 2140 Westwood Boulevard, 
Los Angeles; C. F Russell & Company, 146 4th 
Avenue, Bay Shore, Long Island. Your inquiry will 
receive prompt attention. 


DUNBAR KAPPLE, INC. 

AIRCRAFT COMPONENTS DIVISION 

100 Island Avenue - Batavia, Illinois 
14 




This is the 

actual size 



of Collins midget -sized 
giant performer 

Collins new 17L-8 pint-sized transmitter will be wanted by anyone with an aircraft — airlines, 
business aircraft, or private plane. Provides excellent regular or standby transmitter services 
and Collins high reliability and extra service performance. 90 crystal controlled channels 
— 118 to 126.9 me and 3 watts into a 52 ohm antenna. In a 3" instrument case slightly 
over 8" long. All controls front panel. Separate 427A-1 transistorized modulator-power 
supply is only T'xAWxVA" and mounts anywhere without shockmounts. Total weight 5 
pounds. For DC only. 





HOW TO SAVE TIME AND MONEY 
ON COMPLETE BELLOWS ASSEMBLIES 



BELLOWS FOR INSTRUMENT ASSEMBLIES 

are available with diameters, lengths, strokes, spring rates, 
metals and charges to provide a wide range of movements 
in high or low pressure systems. In all applications the 
exclusive Sylphon* bellows assures continuing accuracy 
and safety of operation. For one thing, cold-working pro- 
duction methods give it maximum resiliency for withstand- 
ing repeated cycling. In addition, its seamless design and 
the availability of multiple plies enable the Sylphon bellows 
to better resist pressure and other conditions. 


Send for 
Bellows 
Catalog 
E A— 1400 


FULTON SYLPHON DIVISION, 



Thompson Retreads 
now in routine 
operation on the Viscounts 

The superior performance of Thompson Extra-Landings 
Retreads on fast, modern turbo-prop planes of leading U. S., 
Canadian, Central and South American airlines has not only 
established retreading as practical for higher-speed landings but 
has demonstrated that Thompson retreads provide the same 
high degree of safety, dependability and economy they have 
traditionally provided for other aircraft. Even now, 
Thompson has developed retreads for the still heavier weight 
loads and faster landing speeds of full jet aircraft. 
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Dying Gaul, Circa S10 B.C. 
In Capitoline Museum, Rome. 


Production to a specified design standard is most anybody’s game. In 
part, ours too. But what of the leadership it takes to create the design in the 
first place ? We at Summers can proudly cite several wholly original Summers 
Design Concepts in Aircraft Guidance Instrumentation that are now 
generally adopted. For "creative craftsmanship,” Be Guided by Summers. 

Besides Systems & Instruments, Summers Designs & Produces these Components: 


GYROS: Two-Axis Free (Torquers); 
(gravity and case erected); Directional; 


Servos; Servo Actuators; Integrating 
grammers; Accellerometers; Engineered 


EXAMPLES OF APPLICATION: Missiles (Terrior, Tartar, Corporal, Bull Pup, Lacrosse, Titon, Atlas, 



Offices : dayton. 


summers 




2328 BROADWAY . SANTA MONICA, CALIFORNIA 

io. Washington. D.c, In Canada: patlon aircraft. Toronto. 


Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 
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Wilson Order Hampers Research Effort 26 

► Furnas' post abolished; research and development effort under 
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SAS Opens New Trade Route to Orient 37 

► Inauguration of Copenhagen-Tokyo service brings first crossing 
of North Pole by commercial planes. 

Infrared Challenges Radar’s Monopoly 50 


► Relative simplicty, lower cost, imperviousness to jamming revive 
old technique. 
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EDITORIAL 

Another Blow for Research 21 

COVER: Infrared photo of Manhattan Island made six years ago with equip- 
ment developed by Servo Corporation of America. Present day infrared map- 
ping systems provide considerably better resolution. For exclusive Aviation 
Week report on infrared and its aviation applications see page 51). The photo, 
made at 10 a.m.. was from an altitude of 3.000 ft. At a speed of 165 mph. 
it is a magnified view of the map on page 51. 

Picture Credits: 

123-Wide World. 
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New magnesium alloy holds properties for 100 hours up to 700°F. 


Dow Magnesium HM21XA-TS alloy extends further the 
range of conditions under which light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed specifically for elevated temperature applications, 
it supplements the excellent characteristics of HK31A alloy. 
HM21XA-T8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 
elastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-T8, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in the -T8 temper and 
can be formed in this temper without the need for further 
heat treatment after fabricating. Samples of HM21XA-T8 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write to the dow chemical 
company, Midland, Michigan, Department MA 1400A-1. 


YOU CAN DEPEND ON 


EDITORIAL 


Another Blow at Research 


Mr. Frank D. Newbury has won his two year fight 
to become czar of all military research, development 
and production programs. His victory is another in a 
series of blows to the cause of aeronautical research 
and development emanating from the top civilian levels 
in the Pentagon, blows that are seriously restricting the 
scope and slowing the pace of this vital effort. 

We have already detailed the strangulation of the 
research and development program caused by the con- 
stant level budget concept which has been accepted 
Department of Defense policy for the last several years. 

Newbury Victory 

The Newbury victory is a symptom of another disease 
attacking the roots of research and development. This 
is a general downgrading and “pooh-poohing" of the 
importance of basis research. It has its origin in elder 
graduates of the American industrial system whose 
technical education came just after sail had given way 
to steam and more than a quarter century before the 
technical revolution wrought by nuclear fission. These 
men who pride -themselves on being “hard-headed" prac- 
tical engineers grew up in an era of American industrial 
development that was nourished on technical principles 
provided by the prior half century's basic research. 
Tlie application of these principles in the great indus- 
trial complexes where these men worked was so far re- 
moved in the time scale from the basic research on 
which they were based that the connection was virtually 

Today the swift pace of engineering has just about 
exhausted the reservoir of basic scientific knowledge 
accumulated by a century of research. To maintain its 
technical pace, engineering needs an accelerated and 
expanded assault on the basic frontiers of knowledge 
by the scientists. Without a major series of scientific 
breakthroughs all along the boundaries of the unknown, 
the vast and successful engineering and production effort 
of .this country will slow down to a- dangerous walk in 
the foreseeable future. The link between basic research 
discoveries and their application to weapon systems and 
the rest of the industrial system is now so close and 
vital that no modem engineer even raises the issue. 
The modern partnership of the scientist and engineer 
is a vital, delicate, difficult and basically new relation- 
ship that must be nurtured, not divorced, if we are to 
maintain technical leadership for both war and peace. 
This is why the constant sneering at basic research, 
the downgrading of important research posts in the 


military structure and the resultant budgetary restric- 
tions imposed by the “hard-headed” practical engineers 
whose technical outlook is limited to the steam turbine 
and internal combustion engine is producing such a 
dangerous threat to this science-engineering relationship. 

In addition to the elevation of Mr. Newbury’ to be 
overseer of all things technical in the Pentagon there 
is other evidence of this trend. After creating assistant 
secretary posts for research and development in all three 
military services, it has now been decided to do without 
at least one of the new jobs. In the Air Force, where 
the post of Assistant Secretary’ for Research and De- 
velopment has existed for several years, the vacancy 
created by the resignation of Trevor Gardner in protest 
over policies which Mr. Newbury heartily endorses has 
never been restored to its prior level. The post has been 
filled temporarily by Richard Horner, an extremely cap- 
able civil service career man, but his role has been vitiated 
by the handicap of serving only in an "acting” capacity. 
There has been no move by USAF Secretary Quarles 
either to give Mr. Horner permanent status in the post 
or to recommend appointment of another permanent 
assistant secretary’ for this job. Thus by a simple bureau- 
cratic maneuver the cause of research and development 
within USAF has been moved down several notches in 
the command echelon. 

Obstructionist Record 

Mr. Newbury’s view on advanced aeronautical develop- 
ment are well known to the aircraft industry. He bitterly 
opposed such developments as the KC-1 35 jet tanker and 
the P6M jet flying boat. He authored a plan to make 
development decisions on jet engines from paper designs 
instead of performance tests. He promoted a scheme 
to dictate new engine standards from his Pentagon office 
rather than rely on the fertile brains of the industry 
powerplant experts. One embittered research and devel- 
opment man who had the benefit of Mr. Newbury’s 
philosophy during Pentagon service remarked that this 
philosophy if pursued to its logical conclusion would 
lead us to a policy of fighting World War III with the 
1903 Model Springfield rifle because, “We are all tooled 
up for them. There are no development problems and 
it’s a proven weapon.” 

Steady deterioration of the role of research and develop- 
ment in the Pentagon will prove to be a dangerous trend. 
It will make the Russian's avowed goal of surpassing us 
technically much easier. 

—Robert Hotz 
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THERMOCOUPLES TAKE 
JET’S TEMPERATURE 



Fenwal Harness 
Is Foolproof, 

Has Long Life 

ASHLAND, MASS. — One me- 
chanic who’d never seen Fenwal's 
Jet Engine Harness before installed 
it properly in fifteen minutes. 

A fool would need a few minutes 
more to do the trick, but he’d have 
to be an idiot to get it on wrong. 
Fenwal makes the harness, which 
senses a jet's exhaust temperature 
with thermocouples, as simple as it 
can possibly be. It can be used for 
indication, control, or, with certain 
inexpensive modifications, for both. 

The service-life of the harness is at 
least hundreds of hours in excess of 
Government specifications. The ac- 
tual life can only be given as more 
than a thousand hours, since field 
tests were called off at that point, 
with absolutely no signs of failure 
apparent. 

Fenwal pre-forms the harness to 
fit your engine, and the installer 
simply slips it around the tail cone. 
Only two bolts for each thermo- 
couple lock the thermocouple to the 
harness and the harness to the 
mounting boss. All thermocouples are 
keyed, so that they can be installed 
only in the proper way. 

Terminal studs have been elimi- 
nated — and vibration -induced 
breakage and short circuiting have 
been eliminated too. In place of 
studs are curved buttons on the 
thermocouples and flat buttons on 
the harness. These buttons make the 
contact between the thermocouple 
and the harness. 

As for maintenance, nothing could 
be simpler. If it ever becomes neces- 
sary to replace a thermocouple, only 
two bolts are involved. Since the 
contact buttons are exposed to air 
flow, removal of moisture and foreign 
particles from them is virtually auto- 
matic. The harness itself needs no 
care, since it is sheathed in stainless 
steel, and the bus bars are insulated 
with a special hard asbestos. 

22 


You don’t have to worry about the 
effects of differential expansion on 
the harness, either. The assembly is 
semi-flexible, and puts only light 
stresses on the bosses. The bosses 
don’t have to be "beefed up.” 

The system performs at ambient 
temperatures up to 1200°F, and 
Fenwal is prepared to make systems 
for higher temperatures on request. 

It is remarkably light. A four- 
thermocouple system with a 21-inch 
diameter harness, for instance, weighs 
only 3.6 pounds, bolts and all. 

You will have no trouble integrat- 
ing the system with your own indica- 
tor or control schemes, or both. The 
circuitry is simple, too, with balanc- 
ing resistors in the thermocouple 
mounting pads for maximum control 


accuracy. Tolerances are such that no 
adjustments are needed when a 
thermocouple is replaced. 

Contact your local Fenwal Sales 
Engineer, or write to Fenwal direct 
to learn how this system and other 
widely useful Fenwal concepts can 
solve temperature control problems 
now facing you. Fenwal Incorpo- 
rated, Aviation Products Division, 
123 Pleasant Street, Ashland, Mass. 
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WHO'S WHERE 


In the Front Office 


dent of the Fort Worth Star-1 

T. Hamil Rcidy, board chairman and 
treasurer, Skymotivc, Inc., Chicago, 111. 

Walter F. Rockwell and Woodford D. 
Miller, directors, Robcrtshaw-Fulton Con- 
trols Co., Greensburg, Pa. Also: John A. 
Robertshaw, Jr., a vice president. 

Dr. Robert P. Peterson, president. Ap- 
plied Research Inc., Chicago, 111. 

K. M. Bartlett, president. Horizons, Inc., 
Cleveland, Ohio. 

J. F. Forster, executive vice president, 
Vickers, Inc., Detroit, Mich. 

VV. R. Miller, vice president, Longrer 


dc Mexico, the Mcxic 


ce. Calif. 


lion of 


bank, Calif. 

Adm. Curtis S. Smiley (USN, ret.), a v 
president and general manager-lnstnimc 
"•'■-'-■-m (Flushing, N. Y.), Sterling Precis 


Kellctt Aircraft Co'rp^lorshan"^ ^contracts, 

Earl D. Hilburn and John M. Hunt, vice 
presMents, Link Aviation, Inc., Binghamton, 

George Bales, vice president-engineering. 
Arkwin Industries, Inc.. Westbury, N. Y. 

Dr. Harvard L. Hull, vice president of 
Litton Industries. Inc.. (Beverly Hills. 
Calif.), appointed general manaeer of the 
subsidiary company, Litton Industries of 
Maryland, Inc. (formerly Ahrcndt Instru- 
ment Co,), College Park. Md. 

CIcnn A. Walters, a race president, Dalmo 
Victor Co.. Belmont, Calif. 

Dr. William F. Ayer, vice president- 
director of engineering. Granger Associates, 
" lo Alto, Calif. Also: Hugh D. Kennedv. 

and gen- 


rodnetion n .... .. 

Jack R. Craham. vie. . 

al manager. Timming Aviation 

Canada. Also: Victor R. 


Mont 


ed. 


nett, » 

Dr. L. L. Wheeler, vice president-indns. 
trial relations. Sperry Cyroscope Co., Divi- 
sion of Sperry Rand Corp., Great Neck, 
mv r 


Honors and Elections 

Claire L. Egtvedt, chairman of the Boeing 
Airplane Company, has been named the 
University of Washington's most distin- 

E 'shed alumnus for 1957. Each year the 
iversitv's Alumni Association presents 
the "Alumnus Summa Laudc Dignatur” 
award to an outstanding living graduate. 

Donald W. Douglas, president of Douglas 
Aircraft Co., received a special award from 
the Los Angeles Council of Engineering 
Societies in recognition of his contributions 
and achievements in aircraft and missile en- 
gineering 


(Continued o 
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INDUSTRY OBSERVER 

► Prototype of Convair’s Atlas intercontinental ballistic missile is scheduled 
to be test launched from USAF’s Missile Test Center, Cape Canaveral, 
Fla., in about two months. Primary purpose is to test the missile’s propulsion 
system. Missile configuration will not include the Atlas guidance system 
or true nose cone. Nose will be merely faired for test. 

► Cnimman Aircraft has won a Navy competition for a new airborne early 
warning patrol plane. Winning Gnunman design calls for a flying boat 
configuration. 

► Convair has a Navy order for two prototypes of a new flying boat anti- 
submarine-warfare aircraft. Powerplants will be Wright Turbo-Compound 
engines. 

► Madigan Guided Missile Corp., an affiliate of Madigan Corp., Carle Place, 
Long Island, N. Y., is proposing, to USAF and Navy a probe-and-drogue 
refueling aid embodying a heat-seeker principle similar to that used in 
Navy's Sidewinder missile. The system, adaptable to both bombers and 
fighters, embodies an infrared pulse system and seeker that combine to pull 
the probe and drogue together, eliminating much of the hit-and-miss 
approach now necessary in refueling operations. 

► Bristol Aero Engines Ltd. has developed a new model of its Orpheus 
lightweight turbojet which operates in the 6,000 lb. thrust class. This 
compares with 4,850 lb. thrust for earlier models of the Orpheus. 

► Douglas Aircraft has proposed an STOL transport (Model 90) for aerial 
resupply of carrier task forces at sea. The. Douglas proposal involves an 
aircraft of 60,000 lb. gross weight using turboprop powerplants. Fairchild 
has also submitted a fleet aerial rc-supplv proposal embodying folding-wing 
models of the C-123 (AW Jan. 21, p. 50). 

► General Electric’s Evcndalc, Ohio, plant is studying design refinements 
aimed at improving thrust of the J79 turbojet by 10%-1 5%. J79 now has 
guaranteed thrust of 10,000 lb., with an afterburner adding approximately 
another 5,000 lb. Refinements may include a decrease in the compressor 
root diameter to increase blade length to handle more air and a change of 
blade configuration and spacing. 

► Army has now laid down precise takeoff requirements for VTOL and 
STOL aircraft. A VTOL must get off the ground without any roll and 
clear a 50-ft. obstacle in 250 ft. STOL aircraft are allowed ground roll but 
must be able to clear a 50-ft. obstacle 500 ft. from its starting point. 

► Bristol Olympus B. 01.6 split compressor turbojet that recently completed 
its official 150 hr. •type test for a rating of 16,000 lb. thrust also has been 
run for 150 hr. at full takeoff power of 13,000 lb. thrust. 

► Research by National Advisory Committee for Aeronautics' Langley 
Laboratories has spurred industry interest in jet augmented flap as a mean's 
of decreasing landing and takeoff speeds and distances of transport aircraft. 
NACA is investigating both the British system, with engines embedded in 
the wings, and its own system whereby diverted thrust is obtained from 
podded engines mounted on pylons (AW Oct. 15, p. 26). Almost every 
U. S. airframe manufacturer lias viewed NACA's work in the field. 

► Test pilots of Convair’s supersonic B-5S Hustler have found that computed 
powci settings for test flights arc too high. To maintain desired airspeeds, 

P ilots have to reduce the power settings from those first believed ncccssarv. 

ilots also say the Hustler passes through Mach 1 without any tremors or 
vibration. Only indication is when the Mach meter makes the jump. 

► Princeton- University is investigating stability and control characteristics of 
unducted flying platforms for the Army's Transportation Research and Engi- 
neering Command. 
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Head and shoulders above the rest 


■■H Wherever you fly . . . from Alaska to the Horn ... the exciting new 
(|E^ Fairchild F-27 propjetliner outperforms all other aircraft in its class. 

Fastest and most versatile short-to-medium haul aircraft, the F-27 
is powered by airline proven twin Rolls-Royce propjet engines. 

Tailored to the needs of the airline operator and the air traveler, its spacious 
pressurized and air conditioned cabin provides seating for up to 40 passengers. 

Cruising at 280 mph., the F-27 has exceptionally good short landing and 
takeoff performance. It’s economical to operate, economical to buy. 

Address inquiries to: R. James Pfeiffer, Executive Director of Customer Re- 
lations, Fairchild Engine and Airplane Corporation, Hagerstown 15, Maryland. 


FAIRCHILD 



THE FINEST AIRCRAFT FOR AIRLINES, CORPORATIONS AND MILITARY SERVICES. 


Washington Roundup 


Cause and Effect 

Results of a press conference can sometimes go awry, 
as evidenced last week by press and stock market mis- 
interpretations of remark’s made by Defense Secretary 
Charles E. Wilson. 

At his press conference, Wilson was asked just what 
factors would be considered in any possible change in 
the production rate of Boeing B-52 jet bombers. The 
following exchange resulted: 

Wilson: The progress we have made ourselves with 
B-52 production, what we think the Russians may have 
made in their comparable airplanes and what the pros- 
pects are for some new planes that we have got, par- 
ticularly the B-58. 

Press: Is the (Convair) B-58 considered the successor 
plane to the B-52? 

Wilson: Some people think that it is, and some people 
think it isn’t. Depends on how much you refuel it and 
how you handle it. 

Press: A competitor for the money though? 

Wilson: Yes, largely. 

Press: What do you think, sir? 

Wilson: I could think better after I got the report of 
the test (of the B-58). 

Next morning, two hours after the stock market 
opened, a news association reported from Wall Street: 
' "Stocks of Boeing Airplane and General Dynamics 
(Convair's parent company) moved widely on word that 
the government is considering replacing the Boeing B-52 
bomber with a more modem plane. 

“Boeing fell 31 to 481 while General Dynamics rose 
11 to 60i." 

Still later, Boeing’s stock had dropped by more than 
four points. By the end of the day’s trading, however, 
it had recovered more than half its loss after the Air 
Force issued a statement that Boeing still had firm orders 
for 502 B-52 bombers costing about $8 million each. 

Ceiling Zero 

Rep. John Moss (D.-Calif.), chairman of the House 
Government Information Subcommittee, has asked 
Defense Secretary Gharlcs E. Wilson to explain whv a 
telephone recording of military weather forecasts ends 
with the statement: "This information is for military 
use only and dissemination to the public is not author- 

Moss points out that the telephone extension is pnnted 
on the front of the Pentagon phone book and that "any- 
one in the world’’ can obtain the forecast "by calling 
the Pentagon from the comer drug store or from the 
Kremlin itself.” Moss said his subcommittee has come 
across “ a number of unusual applications of security, 
but this appears to be a new technique.” He asked 
Wilson to cite his authority for this kind of "verbal 
classification." The subcommittee will quiz the Coolidge 
Committee on Classified Infonnation and its staff next 
week on their recent report on Defense security policies. 

Army or Wilson? 

Army’s sensitivity over its guided-missile role was 
demonstrated once again last week after Defense Secre- 
tary Wilson said Jupiter IRBM project has been “can- 
celed” for all practical purposes. 

The announcement was promptly denied by the 


Army, despite the fact that Wilson already has ruled 
that the Army-designed Jupiter will be operated by tire 
Air Force when, and if, it is produced. 

Both the Jupiter and USAF’s competitive Douglas Thor 
will be continued, the Army said, and one or the other 
dropped only after an evaluation. 

Wilson indicated that funds for the Jupiter mil be 
sought only to finish "any hardware or tests that we 
clearly started to prepare for." The Defense Secretary 
ruled in November that any money for the Jupiter in 
Fiscal 1958 would come from USAF, and it is not ex- 
pected that this branch of the services will donate 
generously and willingly. 

On the subject of land-based ground-to-air missiles, 
Wilson said it is up to the Anny to decide the relative 
merits of its Nike and the Navy-developed Talos. 

Unprecedented Endorsement 

Civil Aeronautics Board startled the aircraft industry 
last week with an unprecedented endorsement of Fair- 
child's F-27 turboprop transport. The endorsement was 
issued in the form of a press release on official CAB 
stationery. 

The release quoted CAB members, who had just toured 
Fairchild’s Hagerstown, Md.. plant, as describing the 
F-27 as an aircraft that will give the "airlines a chance 
to furnish rapid, short-haul transportation." 

Member Chan Gurney, for example, was quoted as 
saying the F-27 “will provide better service on a reason- 
able cost basis to the ultimate benefit of the carriers, the 
communities served and the general public." Harmar 
Denny and Chairman James Durfee, the other two 
members who made the trip, were equally enthusiastic. 

In the eyes of Fairchild, and its competitors, the 
press release was as good as an official endorsement. 

The CAB pointed out that Board members held a press 
conference last November after visiting the plants of 
Boeing, Convair, Douglas and Lockheed. 

A press conference, however, lacks the selling quality 
and staying power of an official release. One competitor's 
representative also complained that in the November 
press conference, the Board "cautiously refrained from 
showing enthusiasm for any one plane” but praised, 
instead, the progress of jet development in general. 

Congress 

House Armed Services Investigating Subcommittee's 
scheduled long look into military procurement practices 
(AW Feb. 25, p. 354) got off to a slow and grinding 
start last week. Consensus is that it will be several weeks 
before the probe moves into airframe subcontracting 
practices. Other Hill developments: 

• CAB Appointment. Public hearings on the nomina- 
tion of Louis Hector to a Democratic post on the Civil 
Aeronautics Board arc scheduled for March 13 before 
the Senate Commerce Committee. Thus far, there is no 
evidence of any opposition to the appointment, although 
several Democrats have expressed their disapproval of the 
administration's policy of appointing Eisenhower sup- 
porters to Democratic posts. Although a Democrat. 
Hector voted for Eisenhower in both 1952 and 1956. 

• Celler Report. The House Anti-Monopoly Subcom- 
mittee, which conducted lengthy hearings on air trans- 
portation last year, does not expect to issue a report on 
its findings for another month. —Washington staff 
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Wilson Order Hampers Research Effort 


Furnas’ post abolished; research and development 
effort placed under engineer-economist Newbury. 


By Claude Witze 

Washington— Frank D. Newbury, 76- 
year-old retired engineer with a decided 
coolness toward research and develop- 
ment, won his four-year fight last week 
to control the Defense Department’s 
R & D effort. 

Departure from the Pentagon of Dr. 
Clifford C. Furnas, who left the post 
of Assistant Secretary for Research and 
Development to return to his job as 
chancellor of the University of Buffalo, 
gave Newbury his long-awaited oppor- 

Dr. Furnas’ old job has been abol- 
ished, along with 'Newbury's original 
post as Assistant Secretary for Engineer- 
ing. In their place. Defense Secretary 
Charles E. Wilson created an Assistant 
Secretary for Research and Engineering 
and named Newbury to the position. 

One of the country’s leading scien- 
tists familiar with the situation and 
Newbury’s career at the Pentagon told 
Aviation Week that “Mr. Wilson is 
getting ready to fight World War II 
better, not to fight World War III.” 
This man said he was "flabbergasted” 
and that “the wrong office has been 
abolished.” 

Furnas Opposed Move 

The shakeup creates a situation that 
Dr. Furnas struggled to avoid during 
his tenure. When he left his desk a 
few weeks ago, he reiterated his stand 
that the engineering aspects of new 
weapon development should be under 
control of the Assistant Secretary for 
Research and Development. He fur- 
ther suggested that Newbury’s office 
be abolished and its duties shifted to 


a deputy of the Assistant Secretary for 
Research and Development (AW Feb. 
IS, p. 28). 

Instead, Secretary Wilson, who also 
possesses a cool attitude toward re- 
search and development, promptly 
moved Newbury into the top post. 

Less than a year ago. Dr. Fumas 
threatened to quit when Newbury was 
given jurisdiction over "technical as- 
pects of development projects,” taking 
this area away from the Assistant Sec- 
retary for Research and Development 
(A\V March 5, 1956, p. 27). The order 
was withdrawn, and Dr. Furnas served 
out his promised 18 months of duty. 
Emphasis on Engineering 

Before Dr. Furnas, Newbury’s effort 
to exercise more control over weapons 
in the development stage was opposed 
by Donald A. Quarles, at that time 
Assistant Secretary for Research and 
Development and now Secretary of the 
Air Force. 

The almost inevitable emphasis upon 
engineering that will come under New- 
bury’s rule will be a source of increas- 
ing distress to the Defense Depart- 
ment's staff of about 100 professional 
scientists and technologists. 

Anticipating their cool reaction. 
Wilson denied in his announcement 
of the change that the shift will cut 
down their contribution to the overall 
program. He also pointed out that the 
consolidation of the two offices was 
recommended by the Hoover Commis- 

Actually. the scientists are not dis- 
turbed by the change in the table of 

hey are upset by the inclusion of 




"engineering” in the new assistant sec- 
retary’s title to the elimination of “de- 
velopment” and by the choice of New- 
bury to head the office. They fear the 
"nuts and bolts” approach will seri- 
ously cripple technological progress. 

In his early Pentagon career, New- 
bury ran afoul of jet engine manufac- 
turers with an attempt to establish 
stringent specifications for gas tur- 
bines, regulating size and thrust, and at- 
tempting to freeze them before pos- 
sible development advances could be 
incorporated. 

He is known to have opposed Boe- 
ing’s KC-155 jet tanker program and 
blocked some early orders for the Mar- 
tin P6M ScaMaster. 

There was hope among scientists 
that Newbury's approach would be off- 
set to some degree by appointment of 
William M. Holaday as his deputy. 
Holaday served for a year as assistant 
to Dr.' Furnas and is credited with 
being a scientist as well as engineer. 

Holaday is 20 years younger than 
Newbury and, unlike his boss, has 
worked in research and been associated 
with professional societies such as the 
Society of Automotive Engineers, In- 
stitute of Chemical Engineers, Society 
for Testing Materials and the Indus- 
trial Research Institute. He has been 
active in the National Advisory Com- 
mittee for Aeronautics, specializing in 
aircraft fuels and powcrplants. 

Newbury's background is almost en- 
tirely that of the engineer, adminis- 
trator and economist. He graduated 
from Cornell University in 1901 and 
spent his entire career with Westing- 
house Electric Corp. In 45 years with 
that firm he rose to become a vice 
president and member of the board. 
His major experience was in the design 
of steam turbines, management and 
administration. 
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Grumman Turns 
TF-1 into WF-2 


Gmmman WF-2, an early naming modification of the TF-1 Tracker, mounts .051 alumi- 
num alloy skin radomc above fuselage on prototype. Production version radomc probably 
will be fibcrglas honeycomb sandwich. Radomc dictated complete redesign of tail to 
provide twin vertical fins at stabilizer tips. It also meant redesign of wing folding geometry 
because of interference of radome with folded outer panels. Other changes: wing mid- 
section modification for additional fuel; 18-in. extension of fuselage forward cabin area to 
improve airplane balance; nose wheel strengthening; complete tail wheel redesign because 
WF-2 becomes tail wheel airplane with wings folded. WF-2 is a four man, five place 
airplane— two pilots, two operators. One pilot moves to tactical director's scat, otherwise 
unoccupied, during operations. Hazeltine Electronics Corp., Little Neck, N. Y„ will pro- 
vide radar equipment. Gmmman submitted design Jan. 15, 1956, flew prototype in 





Quarles Slows Bid for Boost in Budget 


By Katherine Johnsen 

Washington— Assurances by Air Force 
Secretary Donald A. Quarles that the 
U. S. is ‘'substantially" ahead of the 
USSR in long-range strategic air capa- 
bility— and will remain so under the ad- 
ministration’s program-at least tem- 
porarily dampened moves in the Senate 
last week to boost USAF's proposed 
budget of $17.7 billion for Fiscal 1958. 

Quarles told the Senate Armed 
Services Committee: 

“While at one time Bisons appeared 
to lead B-52s in production, the present 
indications are that B-52s are substan- 
tially ahead in numbers as well as 
quality, and there is every prospect that 
they will remain so.” 

Fiscal '57 Boost 

Last year, the Senate added $900 
million to USAF's procurement budget 
to boost the B-52 program after testi- 
mony by Gen. Curtis LeMay, com- 
mander of the Strategic Air Command, 
that strategic air supremacy could pass 
from the U. S. to Russia during the 
1958-60 period. 

And despite Quarles re-calculation of 
Soviet strategic air strength last week. 
Sen. Richard Russell (D.-Ga.), chairman 
of Senate Armed Sendees Committee, 
said he still considers the $900 million 
addition a wise move. "It pressured the 
Defense Department to raise the goal,” 
he said, “and get B-52s into an Air 
Force in being." 

Russell said he “would like to see" 
the present production target of 20 
B-52s monthly adhered to, “but I 
would not be too critical if it is not." 

B-52 production, now running at ap- 
proximately 12 a month, is tentatively 
scheduled to reach a maximum of 17 
a month in about one year. 

B-52 Program 

The Air Force has programmed 603 
B-52s, 502 from Fiscal 1957 and pre- 
viously appropriated funds, and 101 
from Fiscal 1958 funds. 

Quarles suggested, however, that the 
program may be increased and said: 

“Further production of the B-52 
beyond the 603 requirement depends 
upon the progress of our first super- 
sonic bomber-the B-58-which is a 
follow-on for the B-47 medium bomber. 

“If it should prove necessary or de- 
sirable to delay the production of the 
B-58, we may apply a part of the 
funds earmarked for the B-58 to sup- 
port a larger B-52 program,” 

After Quarles testimony, Russell said 
the new estimate of Russia's strategic 
air strength is “hazy” but added that 
last year’s calculation was “also hazy." 


He said his main concern with the 
USAF budget is the cutback in the 
nuclear aircraft program. There has 
been, he said, "a drastic reduction” 
in the program of a year ago, and 
“I am not very happy about it. 

Sen. Stuart Symington (D.-Mo.) 
challenged Quarles' optimistic picture 
of USAF’s Fiscal 1958 budget in a 
speech on the Senate floor. Specifically, 
he challenged the Secretary's claim that 
the Fiscal 1958 budget is “roughly 
$2.5 billion" above Fiscal 1957. The 
real increase, Symington said, is only 
$66 million. 

Although President Eisenhower orig- 
inally asked for onlv $16.5 billion for 
Fiscal 1957 as compared with $17,756 
million for Fiscal 1958, Symington 
pointed out that the Fiscal 1957 budget 
was raised through congressional efforts 
to $17,690 million. This puts the 1957 
budget to within $66 million of the 
proposed 1958 budget. 

Quarles on R & D 

Quarles said USAF's research and 
development program is “as strong 
as I believe it needs to be if we are 
to meet the Communist challenge to 
our qualitative position” and added: 
“Inventory lead-time, which has come 
in for some criticism recently, is not 
in itself a good measure of the effective- 
ness of development effort. The real 

a ucstion is not how long it takes to 
o the job, but how good the job 
is in relation to the state of the art 
and, particularly, the state of the com- 
petitor’s art when it reaches the opera- 
tional stage. 

“The eight years that we took to 
bring out the B-52 bomber in com- 
parison with an alleged four or five 
years required bv the Soviets for their 
Bison bomber is a good case in point. 


Washington— Pentagon has made 
progress in its one-year effort to shorten 
the concept-to-invcntorv cycle for mili- 
tary aircraft, according to Defense Sec- 
retary Charles E. Wilson. 

Wilson released a report on action 
taken by the Army, Navy and Air Force 
to carry out recommendations of the 
Manned Aircraft Study Group but still 
refused to remove the classification label 
from the group's report which was sub- 
mitted to him last July 25. Informed 
sources say there is almost nothing of 
a classified nature in the document, but 
that it is being withheld because it 

recommendations of the com- 
mittee included a plea for placing more 
management responsibility in the hands 


In the first place. I doubt that we 
know just what the comparable Soviet 

In the second place, the facts are 
that the B-52 is a substantially more 
advanced and higher performance 
weapon system than the Bison. . . . 
‘Minor Consideration' 

“It seems fair to conclude that the 
development interval, whether it is four 
years or eight years, is a minor rather 
than a major consideration. The im- 
portant point is to be sure that the 
weapon system finally produced is at 
the forefront of the art.” 

Quarles maintained that the Fiscal 
1958 program planned for USAF meets 
the major test: “To confront would-be 
aggressors with a retaliatory capability 
which they could neither destroy nor 

Meanwhile, in a speech indicative of 
the general budget-cutting trend in 
Congress, Rep. Thomas Curtis (R.- 
Mo.) charged that “a good bit of the 
Russian military buildup comes from 
our own military establishment’s propa- 
ganda machine,’ which uses this theme 
to bolster its requests for appropria- 

Hc added: 

"The military establishment is led by 
dedicated leaders who remember the 
twenties and early thirties when it was 
so starr ed that it could not carry out its 
basic function to defend our society 
against external forces. They are deter- 
mined to see that this docs not happen 
again. But, in doing this and pursu- 
ing their course and using the tactics 
they have used and arc still using, they 
are hurting the ability of our country 
to meet the problems that face us in 
the world today. They are playing up 
Russia’s game of bluff." 


of industry (AW Sept. 17, p. 26). 

The Defense Secretary says consulta- 
tions with industry leaders are under 
way, but his list of accomplishments 
since last summer includes no reference 
to the committee's decision that indus- 
try should have more freedom in filling 
its contracts. 

This is what the Department of De- 
fense says has been done to speed the 

• Establishment of more adequate long- 
range planning groups to define weapon 
needs for each of the armed forces. 

• Steps to uncover sources of ideas for 
new weapons and components, with 
emphasis upon the contributions of in- 
dustry research and design experts. 

• Earlier and more continuous review 


Pentagon Cuts Development Cycle 
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Trident Carries New Missile 


First flight pictures of French Trident II with armament layout show one of two rocket engines firing. Second plume appears to be 
exhaust from turbopnmps from belly vent ahead of tail. Missile is a mockup of future air-to-air weapon. Trident was scheduled to 
use a French Matra type missile. Trident II. powered by two wingtip mounted Viper turbojets as well as two SEPR liquid propellant 
rockets, has reached Mach 1.9 in level flight at probable altitude of -10,000 ft (AW Jan. 28, p. 33). 


Douglas Fears Research Imbalance 


by secretarial and staff chief levels in 
each department of new weapons pro- 

• Appointment of senior, experienced 
officers to act as managers of each new 
aircraft development program. 

• Duty tours of three to five years for 
weapon system managers. Training 
programs have been instituted to pre- 
pare future program managers. 

• Reduction in the complexity of con- 
tracting procedures, design specifica- 

: tions and reports required from indus- 
try, and earlier action to acquire long 
lead-time materials, tools and facilities. 
USAF Progress 

A report to Wilson from Reuben B. 
Robertson, Jr., Deputy Secretary of 
Defense who was chairman of the 
Aircraft Study Group, cites USAF 
progress during 1956 under the “System 
Requirement Release Procedure 1 ' in- 
itiated well over a year ago by the Air 
Research and Development Command. 

Robertson said the program, designed 
to make industry cognizant of USAF’s 
leading problems, has resulted in the 
creation of 148 study groups in 44 com- 
panies, each engaged in work that 
should speed the development cycle. 


Los Angeles— Balance between re- 
search and practical engineering may be 
losing out in the defense effort. Donald 
Douglas, president of the Douglas Air- 
craft Co., told the Los Angeles Council 
of Engineering Societies. 

“At present," Douglas said, “under 
pressure of keeping pace with any 
potential enemy, large sums are being 
spent on “study contracts." We find 
a growing number of companies prima- 
rily engaged in this kind of activity. 
Is it possible that our government is 
overdoing the “study contract" business 
and thereby is helping create our much 
publicized engineer shortages? 

“I think this channeling of too much 
engineering talent in such directions 
has an adverse effect, for example, on 
our ability to design, produce and 
develop quickly new and better aircraft. 
In our striving to find the ultimate 
weapon of tomorrow, we should not 
neglect the weapons of today for that 
is when we may need them. 

"Now, before official eyebrows begin 
to rise and rebuttals begin, let me hasten 
to affirm my belief in the importance 


of research in its purest form. Obviously 
we must have it in order to acquire the 
basic knowledge upon which our engi- 
neering and production depend. We 
must have the research scientist and 
the practical engineer. My only con- 
cern is to keep the ratio in balance.” 

Douglas emphasized his views at this 
point by saying: ", . . And I think of 
late it has shown a tendency to swing 
somewhat out of balance." 

Douglas commented on the status of 
young engineers in the situation: 

“Too often, I think, young engineers 
yield to the lure of these specialized 
companies and neglect their long- 
range interests. It is true that young 
men affiliating with such companies 
attain relatively high pay early in their 
careers. What actually has happened 
is that they have reached a plateau 
rather quickly and then often have no 
further heights to scale. 

“By comparison, the young man who 
goes to work for a large, fully integrated 
company engaged in actual' production 
has increased his prospects immeasur- 
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Longer Range 
Nike Carries 
Atom Warhead 


COMPARISON of Nike Ajax (above) and 
Hercules (left) in their launchers illustrates 
design changes which give later model 
greatly improved performance. Changes in- 
volve wing planform, control system, four- 
rocket tandem booster, and booster fins. 
Body length is increased and diameter is 
more than double Nike Ajax. 



NIKE HERCULES, carrying a nuclear war- 
head with higher speed, altitude and range 
performance than its predecessor Nike Ajax, 
greatly increases the Army's anti-aircraft 
capability. The new missile shown on 
launcher (above) and during firing tests 
(below), is officially scheduled to become 
operational in the "relatively near future.” 

Its range of more than 50 mi., and im- 
proved altitude performance will enable 
established Nike batteries near targets to 
engage the most modem aircraft before they 
reach their bomb release points. This was 
not possible with Nike Ajax. The nuclear 
warhead makes each missile effective against 
a formation rather than a single plane. 

Existing Nike ground control equipment 
may be used with the Hercules after some 
modification, which also increases the effec- 
tiveness of Nike Ajax. Hercules wing plan- 
form indicates that its operating Mach num- 
ber is substantially above the Ajax. Canard 
controls of the earlier missile have been re- 
placed on the Hercules with fixed forward 
damping fins and movable surfaces on the 
wing trailing edges. Nike Hercules has ex- 
treme maneuverability at altitude. Maxi- 
mum slant range of Nike Ajax during tests 
has been approximately 26 miles (AW June 
•», 1956), Nike Ajax was Nike I; Nike Her- 
cules was Nike B. 

Western Electric Co. is prime contractor 
for Nike Hercules, and builds ground guid- 
ance and control equipment and missile 
guidance at its Burlington and Winston- 
Salem. N. C„ plants. Douglas Aircraft 
Co. is producing the missile at Santa 
Monica, Calif. 
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Bell System Permits Hands-Off Landings 

By Evert Clark 


Buffalo, N. Y.-Bcll Aircraft Corp. 
unveiled an automatic carrier landing 
.system last week that allows hands-off 
landings in zero-zero weather. 

Developed for Navy's Bureau of 
Ships and USAF’s Air Research and 
Development Command, the system is 
easily applicable to any modern aircraft 
containing either an instrument landing 
system-autopilot or data link-autopilot 

Both the Air Force and Army have 
shown interest in its application to 
helicopters, and several missile manu- 
facturers have indicated interest in the 
system's use for recoverable missiles. 

More than 1.200 successful landings 
have been made since May 5. 1954, 
with a Douglas F3D, North American 
F-S6 and B-25. a Cessna 310 and a 
Convair 340. 

The Navy system will go aboard a 
carrier shortly for sea trials. The basic 
svstem passed acceptance tests in land- 
based trials at the Naval Air Test Sta- 
tion, Patuxent River. Md., in Septem- 
ber. 1954. It passed Air Force acceptance 
tests at Rome Air Development Center, 
Griffis AFB. N. Y-. shortly afterward. 

Bell President Leston P. Fancuf 
termed the development of the system 
a "tremendous technical breakthrough.” 

Both the Civil Aeronautics Adminis- 
tration and Edward P. Curtis' Aviation 
Facilities Planning Group have followed 
development of the landing system. 

Its simplicity and the case of 


F3D NEARS TOUCHDOWN under control of ACLS. whose mobile units are shown in 
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adaption to existing commercial airliners 
give it a high potential for civil airline 
use, a Bell spokesman said. 

The only addition necessary' to pre- 
pare an airliner for use with the system 
is the addition of a comer radar re- 
flector which folds up with the landing 
gear. An eight pound airspeed con- 
troller can be added, but Bell has found 
that pilots generally prefer to monitor 
their own airspeed on approach. 

Both the pilot and the single human 
monitor who would oversee ground 
operation can override the system 
instantaneously. Automatic control of 
wave off in the event of a last-minute 
problem is a specification of the Navy 

The carrier version will include a 
radar data stabilization unit which, in 
effect, will eliminate from the system 
the roll, pitch and yaw of the ship, com- 
pensating for the motion of the carrier’s 
deck and allowing for even safer land- 
ings than those made by a pilot. 

In the 1,200 test landings made thus 
far, Bell has found that the system can 
put a plane down within 10 ft. either 
way of the runway's centerline and 
within 22 ft. on either side of the de- 
sired landing spot for carrier-type land- 
ings. For flared landings of the type used 
by land-based aircraft, the figures are 
plus or minus 10 ft. and plus or minus 
100 ft. 

The system also works well with exist- 
ing landing aids— including Tacan, ILS. 
GCA, Vortac, surveillance radar and 
low frequency range. 

Basically, the system operates this 
way: 

• Radar positioned beside the runway 
picks up the plane as it passes through 
a “window,” or “gate,” in space in line 
with the runway and two miles out in 
the case of carriers, or four miles out 
in the case of land-based planes. 

• Computer containing ideal roll, pitch 
and yaw parameters for an approach and 
landing receives actual attitude data 
from the radar. 

• Using radio signals sent to the plane’s 
autopilot through data link or ILS, the 
computer sends out correcting data. 
The autopilot then flies the plane to 
touchdown. Control can be maintained 
for more than 100 ft. after touchdown 
if desired. 

The system is an outgrowth of data 
link work carried on at Bell in the 
mid-1940s and in an attempt to de- 
velop an automatic system for danger- 
ous flight test work— specifically, with 
the jet P-59. 

In 1949 and 1950, Bell did data link 
development for Chance Vought's Reg- 
ulus I missile. In 1950 and 1951, 
Navy's Bureau of Ships and the Air 
Force became interested. 

A Navy development contract and 
an Air Force theoretical program re- 
sulted. The Air Force later dropped out 


so far as supporting funds were con- 
cerned but continued to watch develop- 
ment and, approximately two years ago, 
resumed a more active interest. Since 
then, it had decided to purchase a few 
test articles. 

Bell credits the development of the 
landing system largely to John Chis- 
holm, an electronics engineer who left 
Bell less than a month ago to form 
Sierra Research Corp., of Buffalo. 

The group leader is now Harold 
Fletcher. Assistant group leader is 
Campbell Hills. Robert Thcisen and 
Herb Menncn are project engineers. 

Bell won a competition for the 
system from Minneapolis-Honevwell. It 
says much of its success is due to the 
fact that it has primarily stuck to 
standard equipment that was commer- 
cially available. Much of it, of course, 
has been modified. 

Computer in the original system- 
which the company now considers no 
longer experimental but “ready for op- 
erational use— is a Reeves analog. Data 
link is Bell's own development. The 
autopilot is a greatly modified Bendix 


P-1 which was installed in the test 
plane when Bell acquired it. 

Maintenance time on the landing 
system itself has been only i% of the 
maintenance time for all test equip- 
ment, including the aircraft. 

Future systems will incorporate com- 
pensation for crosswinds. Since military 
requirements are for one landing every 
30 seconds, two radars will be neces- 
sary in the system. One computer how- 
ever, will handle the flights monitored 
by both radars. The radars will alter- 
nate, one handling a landing while the 
second picks up a second plane. 

The size of the corner reflector for 
fighter type aircraft is eight inches. In 
the first test landing of the Cessna 310, 
a reflector was hand held in the cockpit. 
Much of the work going into the ship- 
board radar data stabilization unit is 
the outgrowth of four years of study by 
Bell of ship motion. 

The carrier trials will begin by sum- 
mer. Bell expects some refinements to 
result. The company says production 
could be accomplished within two years 
of the completion of these refinements. 


Digital Computer Leads Analog 
In Weapon Control Use Trend 


By Irving Stone 

Los Angeles— Trend in weapon con- 
trol is toward digital computer, because 
of its greater flexibility, higher accuracy, 
lower cost, better producibility, shorter 
lead-time and lower requirements for 
skilled manufacturing labor. 

This trend was pointed out by James 
M. Bridges, director of electronics in 
the office of the Assistant Secretary of 
Defense-Engineering, at the 1957 
Western Joint Computer Conference. 
It follows, he said, that cooperative 
effort of the military and industry 
must be aimed at the immediate goal 
of standardizing design of digital com- 
puter functional building blocks for 
weapons system application. 

Change to digital computing tech- 
niques for weapon control is both 
desirable and inevitable, Bridges said. 
Because of the rapidly increasing com- 
plexity of weapons of all kinds, digital 
methods offer the greatest promise for 
solving the control problems, he de- 
clared. State of the electronic com- 
ponent art justifies the development 
of digital devices for all new weapon 
control programs, he said. In the 
future, analog weapon control will play 
a minor role in support of digital 
systems. Bridges believes. 

"I doubt that it is fully appreciated 
in the weapon control field that the 
digital computer promises many advan- 
tages over the analog device in addition 


to its greater performance capabilities,” 
Bridges declared. The digital computer 
has far greater flexibility than an analog 
device, hence a single basic computer 
design, with only minor modifications 
can be applied to the solution of a 
number of different weapon control 
problems, he said. This capability has 
very significant implications with re- 
gard to standardization of design, 
resulting in engineering effort economy, 
improved reliability and better produc- 
tion and logistics. 

Bridges offered this comparison on 
an airborne digital computer now enter- 
ing pilot production as a direct re- 
placement for an analog computer in 
an existing bombing/navigation system: 
quantity production costs of this digital 
computer will be about 40-50% less 
than that of the analog. Capital equip- 
ment for production of the digital 
computer is expected to be reduced 
by 70%. Skilled manufacturing labor 
should be reduced by almost 70%. 
Lead-time for new production is ex- 
pected to be cut by 60-70%. 

Bridges stressed reliability by cau- 
tioning that in entering the new field 
of digital technology, “We may not 
fully use the knowledge of weapons 
control systems engineering and equip- 
ment reliability' which has been devel- 
oping in the electronics and weapons 
system industry.” 

He explained that the relatively new 
field of digital computers had been 
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built up primarily around requirements 
of the general purpose machine. As in 
any new and highly specialized branch 
of engineering, he declared, there is a 
tendency here that a tightly bound 
group of specialists may develop, speak- 
ing its own language and tending to 
some extent to break away from other 
branches of the electronics industry. 
This has the effect of decreasing the 
interchange of technical experience, a 
potentially serious deterrent to both re- 
liability and systems performance of 
digital computers in weapon control 
systems, Bridges warned. 


Danbury, Conn.— 'I'op management 
shakcup of Doman Helicopters, Inc., 
has been initiated by stockholders in an 
attempt to improve the company's sur- 
vival factor. 

Top casualty was President Donald 
S. B. Waters, replaced by Glidden S. 
Doman, former vice president-engineer- 
ing. A new board was also formed, com- 
prising Doman, G. F. Finley, vice 
president-secretary; L. R. Ripley, D. K. 
Phillips, C. G. Dodge and Stephen du 
Pont. One or two additional directors 
may be named later. 

Immediate future plans of the com- 
pany will include increased effort to 
obtain additional militarv research and 
development contracts, further subcon- 
tracting, and an attempt to break a cur- 
rent bottleneck on commercial produc- 


"We can waste a lot of time and 
engineering resources in this inevitable 
transition from analog to digital com- 
puting techniques if we do not make 
maximum and continued use of the 
weapon control know-how that has 
been built up in this country over 
the past quarter of a century," he said. 
“In this connection, it is interesting 
to note that a few organizations of 
many years experience in designing mil- 
itary control devices have entered 'the 
digital field during the past few years 
with outstandingly successful results. 

"We can suffer even greater losses 
if the proven reliability concepts and 
techniques established through years of 
hard work and cooperative effort on the 
part of industry and the military de- 
partments are not applied to the fullest 
extent in this militarv digital computer 
field. . . .’’ 

Bridges pointed out that he was con- 
vinced that, using present techniques 
and components we can design digital 
weapons system computers which will 
be more reliable than the best elec- 
tronic equipment now in service. 

One of the most promising tech- 
niques for obtaining reliability in digi- 
tal computers appears to be the ex- 
ploitation of their basic inherent 
flexibility to develop standardized de- 
signs of system building blocks, he 
declared. Basic geometry of many 
weapon control problems is quite simi- 
lar and can be solved by proper system 
grouping of similar computer elements. 
Such a standardized design, Bridges de- 
clared, would make it unnecessary to 
develop a completely original computer 
for even - new weapon system project 
and would permit the use of standard 
computer elements of proven reliabil- 
ity. This reliability could be brought 
to a very high level through extensive 
engineering, testing, re-engineering and 
continued production. 


tion of the LZ-5. R&D contracts on 
both rotary and fixed-wing projects will 
be sought. A company spokesman told 
Aviation Week that orders for com- 
mercial helicopters now under negotia- 
tion approximate the number needed 
to break-even on a production basis; the 
problem is to get customers to agree to 
stagger their deliveries in a sequence 
allowing economical manufacturing. 
Doman adds that it needs about 20 
orders to break even on a production 
quantity. 

The company is still actively seeking 
to sell the LZ-5 to the French govern- 
ment through its agent, Marcel Das- 
sault. Big drawback on this venture, 
according to the company, is the engine 
installation. The French want installa- 
tion of the domestic Artouste turbine 


rather than the present American Ly- 
coming piston engine. Doman has 
worked out a new model specification 
around this engine to meet the French 
requirement. 

Doman thus far has built only two 
YH-31s, the Army version of the LZ-5. 
One is undergoing further evaluation 
by the Army; the second was scheduled 
for delivery to Ft. Rucker, Ala., last 
week. 

The Doman spokesman stated that 
the recent mores by its stockholders 
will have no effect on the Canadian 
company, Doman-Flect Helicopters, 
Ft. Erie, Ont. 

Aero Design 560-E 
Has 222-Mph. Speed 

Bethany, Okla.— Successor to the Aero 
Commander 560-A light twin business 
plane, the 560-E with range increased 
to 1,625 mi. and top speed of 222 mph., 
is being put into production immedi- 
ately here by Aero Design & Engineer- 

High aspect ratio wings, five feet 
longer than the 560-A’s 44-ft. span 
arc the most noticeable change on the 
new 560-E, which replaces the previous 
version on the production lines here. 
Gross weight is 6,500 lb., a 500-lb. 
increase. 

Four production 560-Es are sched- 
uled to be completed by June. Powered 
with 295 hp. Lycoming high compres- 
sion engines, the 560-E will sell for 
574,900. Aero Design will make a con- 
version kit available in six months to 
560-A owners who wish to modernize 
their airplanes to 560-E configuration. 
The conversion will cost 526,660. 


Supercharged Lycomings 
To Gel Free Rework 

Bethany, Okla .-Modernization pro- 
gram aimed at licking piston burnout 
problems on the supercharged Lycoming 
GSO480-type engine has been devel- 
oped by Aero Design & Engineering, 
Lycoming ond Bendix and will be made 
available at no cost to Aero Commander 
680 owners. 

The fix is the result of an extensive 

determine the cause of several engine 
failures (AW Jan. 21, p. 117). 

Lycoming will supply necessary re- 
placement parts for the engine. Aero 

will be equipped with pistons coated to 

exhaust valves with Ni-chrome heads to 
resist corrosion will be fitted; the carbu- 
retors will be sent to Bendix for new 
vinvl-coated diaphragms and improved 
throttle shafts and bushings. 
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Trail blazing — Many frontiers of science have been charted by Northrop 

Aircraft engineers and scientists in seventeen years of research and development of 
manned and pilotless aircraft. Northrop Snark SM-62s, first intercontinental guided 
missiles to be disclosed by the U. S. Air Force, are now flying from the Florida coast 
over the USAF missile test range. Northrop’s newest trail blazer is a supersonic 
trainer designed to help pilots master the complexities of tomorrow’s combat aircraft. 
Other Northrop trail blazers include Scorpion F-89 interceptors; pilotless target aircraft 
and missiles from Northrop’s subsidiary, Radioplane Companyiground support and arma- 
ment equipment from the Anaheim Division; and, entirely new concepts of integrated 
weapon systems which are constantly being initiated to improve our national defense. 
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SAS Opens New Trade Route to Orient 


Inauguration of Copenhagen-Tokyo service brings 
first crossing of North Pole by commercial planes. 


By Richard Sweeney 

Copenhagen— Scandinavian Airlines 
System opened a new trade route to 
the Orient last week with inauguration 
of its Copenhagen-Tokyo service via the 
North Pole. The SAS polar route, cut- 

tional air schedules between Europe 
and the Orient, is a major expansion of 
this airline's exploitation of Arctic air 
routes as new intercontinental trade 

Two DC-7C aircraft, dispatched 
from Copenhagen and Tokyo, met near 
the North Pole. It was the first cross- 
ing of the North Pole by commercial 

Shorter Route 

The 30 hr., 6,957 nautical mile trip 
compares with 52 hr. required to travel 
SAS’s 8,957 nautical mile route to 
Tokyo via Europe, the Middle East and 
Southeast Asia. 

Aboard the eastbound inaugural 
“Global Express" liner were Prince 
Mikasa of Japan, youngest brother of 
the emperor, his wife, high Japanese gov- 
ernment officials, and SAS executives. 
On the westbound aircraft were Prince 


Axel and Foreign Minister H. C. Han- 
sen of Denmark, government officials 
of Denmark, Norway and Sweden, 
which pooled their national airlines in 
1946 to create SAS. The eastbound 
plane departed Tokyo International 
Hancda Airport at 0913 Japan time, esti- 
mating 12 hr. cn route for the 3,136 
nautical miles to Anchorage, Alaska, the 
route's first scheduled refueling stop. 
Altitude cn route was 19,500 ft. The 
flight started with brisk tail winds and 
reduced power to maintain schedule. A 
wind shift along the Aleutian chain 
yielded 30 mph. headwinds, resulting in 
an elapsed flight time of 12 hr. 12 min. 
Anchorage Stop 

Anchorage welcome ceremonies were 
well attended despite the local hour- 
midnight. While SAS only changes 
crews and refuels there. Anchorage citi- 
zens have asked Washington for passen- 
ger traffic rights for SAS, hoping tourists 
will use the daily nonstop Seattlc- 
Anchorage flight, stay over in Alaska, 
then continue to Europe or the Orient. 

Anchorage ground time approxi- 
mated 1J hr. No heating units were 
used for aircraft or engines and SAS has 
found that standard ground handling 


equipment should be adequate for all 
expected circumstances. Takeoff weight 
from Anchorage was 141,418 lb., well 
under the maximum allowable takeoff 
gross of 142,968 lb. Anchorage de- 
parture was at 0415 local or 1415 
Greenwich time. Due over the Pole at 
2130 GMT, the plane met continued 
headwinds and revised the estimate to 
2145 GMT as arrival time. Actual ar- 
rival at the pole was 2147 GMT, 
slightly behind the westbound plane. 
Continuous adverse winds ranging from 
30 to 70 mph. forced the eastbound 
plane to draw more power to hold 
schedule. This resulted in an un- 
planned landing at Oslo for fuel, with 
plane Capt. G. Lind observing the SAS 
fuel regulation specifying 1 % route 
reserve plus 2 hr. holding fuel on ar- 
rival at destination. Elapsed time. 
Anchorage to Oslo, was 16 hr. 46 min. 
for 3,500 nautical miles. 

Alternate Tracks 
Although the inaugural flights both 
followed tracks carrying them over the 
geographic pole, SAS has a set of flight 
paths for the Anchoragc-Copenhagcn 
segment. One major course passes over 
the pole, the other bypasses the pole 
slightly on the Greenland side. In addi- 
tion, five or six sub tracks arc available 
for alternate airports in Norway and 
Alaska. Taking aboard fuel required by 
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regulations, the aircraft departed Oslo 
at 0736 GMT, arriving in Copenhagen 
at 0836 GMT (0936 local time) one 
hour later than planned for welcoming 
ceremonies at Kastrup Airport. Total 
flight time was 30 hr. 7 min., Tokyo to 
Copenhagen. 

En route food sendee was scheduled 
according to Japan time, since passen- 
gers were accustomed to eating at these 
hours. Result was that in the polar 
region, where time changes swiftly, 
breakfast was served at midnight, local 
time, lunch at 6 A.M. local time, both 
in total darkness. 

World Flight 

From Tokyo the westbound flight was 
to continue around the world via SAS 
Southeast Asia-Europc route, arriving 
back in Copenhagen in 80 hr. Inaugura- 
tion of the polar route followed 16 
exploratory flights over the polar area 
proper and more than two years opera- 
tional experience in Arctic flying for 
SAS on its Los Angelcs-Copenhagcn 
route via Winnipeg and Greenland. 
Service on the older run was inaugurated 
with DC-6Bs with a normal range of 
3,000 mi. 

Start of the Pole proper route awaited 
delivery' of DC-7C aircraft with a 
normal range of 5,000 mi. In addition, 
SAS used the DC-7Cs on its North 
Atlantic run from Copenhagen to New 
York, and the Copenhagcn-Los Angeles 
Arctic route to get a line on cold 
weather operations with the aircraft, 
which uses Wright R-3350-EA1 Turbo 
Compound engines and different 
Hamilton Standard propellers than do 
domestic DC-7s and DC-7Bs. Cold 
weather operations showed the line a 
number of problems which resulted 
in several modifications to the SAS 
DC-7Cs at the Douglas factory for polar 
flying. 

Included were special insulation 
for all water lines and tanks for the 
chemical toilets to prevent freezing, 
use of plastic tubing in some locations 
so that possible freezing would not 
rupture lines. Another fix the line found 
necessary was on the propellers. Pro- 
longed cold soaks during flight at aver- 
age temperatures of — 40C resulted in 
congealed oil in the propeller hub dome, 
turning the props into fixed pitch. 
Solution was incorporation of a second 
bleed hole and relief valve admitting 
warm engine oil to the dome. 

Not yet incorporated but due for 
pilot installation tor test is dome heat- 
ing element which will keep the oil 
fluid should both bleed holes become 
plugged or clogged. 

A second propeller problem was in 
the governor, where dissimilar metals 
had been used in moving parts. Use of 
metals with the same coefficient of ex- 
pansion and contraction rectified this 
and in addition the governors were 


readjusted for extended low tempera- 
ture operations. 

Another situation under close scru- 
tiny by SAS is the blade pitch lock 
used on this model propeller. SAS feels 
it is possible that the very' small dif- 
ference in blade angle between normal 
2,900 rpm. for takeoff and the setting 
of 3,200 rpm., where the pitch is sup- 
posed to engage to prevent a runaway 
engine, may result in the blades going 
into fixed pitch at takeoff. Present SAS 
inflight procedure calls for taking the 
propellers from their cruise condition 
of being slaved to cither No. 2 or No. 

3 engine to independent operation, and 
reducing manifold pressure enough on 
each engine to produce a drop in rpm. 
should the prop be in fixed pitch. Since 
readjustment of the governor, change 
of metals to compatibility in the gov- 
ernor and installation of the second 
bleed hole and check valve, SAS has 
had no problems in these specific areas. 

In its Arctic flight experience, SAS 
has found that the improved cooling 
on DC-7C engines with the longer 
prop spinners will drop cylinder head 
temperatures close to the minimum 
indicated on instrument dials— 100C. 
However, prolonged flight at 110C for 
front and 120C for back side of cylin- 
der heads has produced no unusual re- 
sults so far. 

The temperatures occur at cruise 
power long range mixture setting and 
cowl flaps full closed. 

Grid Lines 

Another feature of the EA1 engines 
is the elimination of carburetor icing 
problems by use of fuel injection. 

Realizing’ most of the world's profit- 
able air routes were well covered, SAS 
early in its history sought a route it 
might pioneer where it could establish 
itself as the leader in the public mind 
before competition became too heavy. 
Arctic routes to the U.S. West Coast 
and the Orient seemed feasible if the 
three main obstacles to polar naviga- 
tion— a proper chart, accurate and re- 
liable steering guide and a device to 
pinpoint position when celestial sights 
were impossible— could be overcome. 

SAS solved its chart problem by 
adopting a system of grid lines which 
could be superimposed on map pro- 
jections used in navigating the polar 
area, the Arctic regions and the lower 
latitudes of the North Atlantic ran. 
The grid system is the same as that 
used bv USAF in its polar flight opera- 
tions. Using the grid system, the polar 
navigator sets up his course according 
to grid direction, which results in a 
great circle route over the ground. 

Since the magnetic compass is un- 
usable in the areas it planned to pio- 
neer, SAS asked Bcndix to develop a 
gyro with random drift of less than 2 
deg./hr. Bcndix came up with the 


Polar Path Gyro, which has satisfac- 
torily proved in service it can hold ran- 
dom drift within the required toler- 
ances. Polar Path is interconnected 
with the autopilot to provide automatic 
course direction during the grid flight. 
Polar Path readings can be made by 
pilots on the RMI dial by turning a 
switch, but the course reading is grid 
direction rather than a standard ori- 
ented direction. 

Refining the Polar Path, SAS asked 
Bcndix to develop an electronic unit 
which would compensate for gyro pre- 
cession due to latitude. This was pro- 
vided with the average latitude preces- 
sion manually set into the system. 

Kollsman Instrument Co. provided 
SAS with the Kollsman Sky Compass 
which utilizes the polarization charac- 
teristics of reflected light to give the 
navigator accurate position. It takes 
readings on the sun when it stays be- 
low the horizon each April and Sep- 
tember in the Arctic, yet lights the skv 
too much for ordinary sextant star 

SAS navigators who practiced grid 
navigation learned that high order 
course accuracy with Polar Path necessi- 
tated keeping a graph on random pre- 
cession by half hour positions checks, 
although the units held within the 
specified 2 deg./hr. tolerance. 

Kollsman Sky Compass familiariza- 
tion also was accomplished. SAS then 
inaugurated the Los Angclcs-Copcnha- 
gen route via the Arctic, with stops at 
Stromfjord on Greenland and Winni- 
peg, Canada, using DC-6Bs. 

Since start of Arctic operations SAS 
has received an automatic latitude in- 
tegration unit for Polar Path from 
Bendix. With this unit, which oper- 
ates while the aircraft is under direc- 
tional control by Polar Path, the navi- 
gator merely turns a knob until the 
proper latitude reading appears on the 
dial stop. The unit takes care of the 
necessary corrections, including sending 
correction signals to the autopilot. 
Radio and Gyro 

On the castbound inaugural DC-7, 
combination of radio and gyro direc- 
tional control was used in the northern 
area. When the plane left Anchorage, 
the autopilot was put on DC-7 beam 
guidance with the VOR tuned to Fair- 
banks omnirange. When the plane was 
nearing the limit of Fairbanks range 
outbound, the navigator established a 
grid course which would take the air- 
craft into Copenhagen, oriented his 
Polar Path gyro to this, and switched 
control from beam to gyro without the 
pilot having to resume manual control 
of the aircraft. 

In many cases navigators will orient 
Polar Path gyros with respect to the 
takeoff runway when about to enter 
areas where Polar Path direction con- 
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trol is indicated. SAS currently has 
Bcndix X-band, Collins C-band and 
RCA airborne radar sets undergoing 
route flying tests in DC-7Cs. Also 
aboard arc AVQ-9 sets. Possibility of 
using AVQ-9 combined with X-band 
in the contour mapping configuration 
is under investigation as one means of 
a low order dead reckoning check on 
ground speed and drift. However, a 
navigational aid independent of cloud 
conditions (polar temperature inversions 
have been known to produce clouds 
up to 20,000 ft. occasionally) and free 
of atmospheric influence with first or- 
der reliability- still is needed. Normal 
polar flying weather is excellent above 
10,000 ft., SAS has found. 

Usually high pressure covers the 
Pole. The air is low in humidity and 
winds arc low in velocity' and fairly 
dependable. Usual prevailing tcmjjcra- 
turcs at flight altitudes between 12,000 
and 20,000 ft. range between — 30C 
and — 50C. 

. To keep in contact with its planes 
at all points along the polar routes. 
SAS has built a number of 2J kw. high 
frequency stations. Stations are at An- 
denes on the north tip of Norway. 
Isfjord on Spitzbcrgcn, Nord and Dun- 
das on Greenland. Resolute Bay on 
Cornwallis Island north of Canada and 
Point Barrow, Alaska, for the Scandi- 
navian-Orient route. Other stations 
which SAS helped open include An- 
gmagssalik and Soendestrom on the 
southern half of Greenland and Fro- 
bisher Bay, Churchill and Winnipeg 
in Canada for the Arctic run to Los 
Angeles. 

Sharing in the stations with SAS 
were Norwegian, Danish and Canadian 


governments and Wein Alaska Air- 

Ground wave transmitters which 
have a range of 700 mi. and cannot be 
blacked out by atmospheric disturb- 
ances caused by sun spots arc located 
at Andenes. Isfjord, Dundas and 
Point Barrow. Using these stations 
plus a teletype circuit from Alaska to 
Copenhagen via New York, the polar 
flights should never be out of contact 
with headquarters in Copenhagen. 
Although intended primarily for 
weather and other voice data transmis- 
sion to polar flights, the stations can 
be used to limited extent for radio 
fixes under certain conditions. 

Despite the far north track, SAS will 
never be more than 21 hr. flying time 
from at least one of more than 30 
USAF and RCAF military airfields 
which dot the northern coast from 
Alaska to Greenland. Although the 
bases are secret, dire emergency land- 
ings can be effected, SAS says. In addi- 
tion. should a crippled aircraft be 
unable to reach a base, the military 
has an excellent rescue sendee in the 
Arctic regions. 


New F-27 Order 

Hagerstown, Md.— An order for three 
Fairchild F-27 turboprop transports was 
announced last week bv Southwest Air- 
ways. Delivery is scheduled for mid- 

The Southwest order brings total sales 
of the F-27 Friendship to more than 60. 
Southwest, with headquarters in San 
Francisco, now operates 10 DC-3s and 
seven Martin 202s. 


Further precautions include carrying 
a sleeping bag for every person aboard 
a polar airplane. SAS crews have been 
through Arctic survival training with 
USAF, RCAF and Scandinavian forces. 
Present traffic projections indicate that 
if the new route carries 10,000 passen- 
gers between Scandinavia and Tokyo 
during the first year the route will be 
doing well. Presently slated are four 
flights weekly, two in each direction. 
Insofar as weight permits, cargo will 
be carried. 

Airplane interiors are flexible but 
present plans call for 48 passengers 
aboard the mixed first and tourist class 
airplanes and 60 aboard the all-tourist 
flights. 

Although SAS says no serious efforts 
have been made to obtain landing 
rights in Russian territory, the line has 
figured that a Scandinavian-Tokyo 
flight with one stop at Igarko in west- 
ern Siberia would be only about 4.348 
nautical miles and 17 hr. flight time. 
Whether or not SAS will pursue the 
matter when and if Aeroflot, the Rus- 
sian airline, joins IATA remains to be 
seen. SAS presently has a route into 
Russia, but can operate only Saab 
Scandia unpressurized transports 
which are no better than Aeroflot’s 
Ilyushins. Whether Russian introduc- 
tion of Tu-104 jet transports on the 
run to Peking will give SAS a better 
chance to get the landing rights with 
its piston DC-'/Cs also remains to be 
seen. SAS has ordered Douglas DC-8 
jet transports and with these the pres- 
ent polar routes will be reduced to 17 
hr. flying time. SAS has not yet an- 
nounced other routes where DC-8s will 
be used outside the polar flights. 


AVIATION WEEK, 


4, 1957 


Military Details Future Navigation Needs 


By L. L. Doly 

Washington— Common air naviga- 
tion system that can control and iden- 
tify missiles and aircraft traveling at 
speeds of up to 2,800 kt. will be a 
military requirement by 1964. 

In a paper presented to the Naviga- 
tion Panel of the Air Coordinating 
Committee, USAF has outlined in 
broad concept the joint military needs 
for an air traffic control system that 
will permit an easy transition from air 
combat operations to a common naviga- 
tion system. 

The paper specifies the joint require- 
ments of the Army, Navy, Coast Guard 
and Air Force. It does not include 
recommendations for technical imple- 
mentation of the system. 

What USAF Wants 

Essentially, the Air Force wants an 
air traffic control system that will handle 
aircraft with these characteristics: 

• Operating speeds between a hovering 
rate and 2,800 kt. 

• Altitude ranges between a minimum 
height above the ground and 100,000 ft. 

• Capabilitv of changing altitudes at 
rates as high as 100,000 fpm. 

• Takeoff and landing speeds that vary 
between 40 and 200 kt. and requiring 
airports capable of handling vertical 
takeoff aircraft and those using run- 
ways up to 10,000-ft. in length. 

The system should provide naviga- 
tion service to an "unlimited” number 
of aircraft at all altitudes, according to 
the paper. In terminal areas, the Air 
Force wants an air traffic control sys- 
tem that will handle landing aircraft 
of mixed types at a rate of two per 
minute for each runway in use. 

The paper also calls for a positive 
means of identifying all aircraft in the 
terminal area without the need for any 
maneuvering. The system, it added, 
should include a means wherebv con- 
trollers can visualize in three dimen- 
sions all traffic within the terminal area 
to a distance of 200 nautical miles and 
up to 100,000 ft. 

The Air Force wants a simple display 
system for pilots that will give heading, 
altitude and speed to be flown in the 
terminal area. 

In cn route traffic control, the Air 
Force asks for an adequate number of 
air-to-ground communications channels 
to prevent delays in the transmission of 
position reports. A coded data link is 
suggested as a means of achieving this 
requirement. 

The paper calls for direct pilot-con- 
troller communications within the 
jurisdiction of the air route traffic con- 
trol center. Clearances, it says, must 


be automatically reproduced in the 
cockpit with continuous display of the 
information on the instrument panel. 

Positive control of all traffic “when- 
ever traffic densities and flight safety so 
dictate" is urged in the report. When 
necessary, parallel flight paths should be 
used, and the system should permit 
control of aircraft on any desired flight 
path within the navigational capability 
of the aircraft. 

The paper urges rejection of flight 
clearances that are beyond the capacity 
of the system or conflict with others. 
It describes a need for automatic moni- 
toring and control of clearances. 

The report says the navigation system 
should include long-range elements that 
are operational up to distances of 2, >00 
nautical miles and should be sufficiently 
accurate to permit a protective block of 
airspace of one mile around aircraft in 
terminal areas increasing to five miles 
at the maximum 2,500 nautical mile 
range. 

The system also should permit verti- 
cal spacing of aircraft at 500-ft. levels 
below 20.000 ft., and 1.000-ft. levels 
above that altitude. Changes in oper- 
ating frequencies by the pilot should 
be required no more often than once 
every half hour. 

Modification of airport design criteria 
was termed essential to assure rapid 
clearing of runways. 

The Air Force also wants sufficient 
taxi strips to facilitate the flow of sur- 
face traffic and a better system of han- 
dling such traffic under all weather 
conditions. 


Specific Requirements 

The system should be available for 
full operation by 1964, the paper says. 
As research and development is under- 
taken for the program, the Air Force 
asked for these specific requirements as 
part of the system: 

• Size and weight of transmitters, re- 
ceivers and electronic equipment must 
be designed to fit military aircraft with- 
out decreasing performance. 

• Radiating devices must be designed 
so as to deny their use by enemy air- 
craft but still provide service for friendly 
aircraft. The Air Force stated: "This 
dictates that compromises of the sys- 
tem's security must be easily correctable 
after short periods, and after c 


i. full si 


it be in full force 


again 


mplificd maintenance requirements 
for both airborne and ground equip- 
ment. The Air Force suggested as 
"highly desirable" the "go-no-go” test- 
ing system and plug-in replacement of 

• Systems and procedures used in air 


traffic control must not prevent an air- 
craft from operating at maximum per- 
formance. 

• Ground components should be easily 
adaptable to mobile units. 

• Traffic control system must be de- 
signed to permit integration with the 
Air Defense System, Tactical Air Con- 
trol System and other tactical means of 
controlling air traffic. It should have 
the capability of handling such tactical 
missions as air defense and search and 
rescue. The system also should be able 
to accommodate air traffic moving from 
an aircraft carrier to a point within the 
control of the common system. 

Coach. Cargo Traffic 
Lead Airline Growth 

Washington-Coach passengers and 
cargo led the way in the growth of U. S. 
certificated air carriers during the 10 
year period from 1946 through 1955. 

The Civil Aeronautics Board report 
that cargo ton-miles carried in scheduled 
service climbed from 54 million in 1946 
to more than 434 million in 1955 for 
an increase of 708.7%. Coach passen- 
ger-milcs in 1948, the first year of such 
sendee, amounted to approximately 5 
million miles. By the end of 1955. the 
figure had climbed to 9.5 billion for an 
increase of 800.4%. 

Other percentage growth figures: 

• Revenue ton-miles for all sendees 
increased from 788 million in 1946 to 
more than three billion ton-miles in 
1955, an increase of 290.4%. 

• Revenue passenger-miles climbed from 
more than 7 billion to over 24 billion, 
an increase of 245.4%. 

• Total operating revenues, including 
both sendee mail pay and subsidy, in- 
creased from almost S463 million to 
more than SI. 5 billion, an increase of 
254.1%. 

• First-class revenue passenger-miles 
reached 7 billion in 1946 and al- 
most 1 5 billion in 1955, an increase of 
110.5%. 

• U.S. mail ton-miles increased from 
more than 39 million to over 142 mil- 
lion, an increase of 264.3%. 

• Unduplicated route-miles operated 
increased from 120,400 to 192,997, an 
increase of 60.3%. 

• Number of aircraft in service with 
certificated carriers increased from 821 
to 1,448, an increase of 76.4%. 

• Investment in flight equipment 
climbed from almost 5106 million to 
more than S543 million, an increase of 
413.5%. 

• Number of persons employed by U. S. 
air carriers grew from 96,554 in 1946 to 
126,970 in 1955, an increase of 31.5%. 


AVIATION WEEK, 


«, 1957 



Capital Reports Net 1956 Loss 
Of $1.8 Million After Plane Sales 


Washington— Capital Airlines last 
week reported an operating loss of 
52,864,000 during 1956 and a net loss 
of 51.795,000. 

In ' announcing the year-end results. 
Capital President J. H. Carmichael at- 
tributed the loss to costs involved in 
the introduction of the expanded fleet 
of Vickers Viscount turboprop trans- 
ports and of “developmental mileage 
as a result of recent route adjustments." 

The net loss reported was the bal- 
ance after the inclusion of a special 
income of 52,455,000 from the sale of 
piston engine aircraft. This compares 
with an adjusted net profit of 54,562.- 
276 in 1955, including a special income 
of S4,595,591 earned primarily from 
the sale of aircraft. The airline reported 
an operating profit of 5325,341 in 
1955. 

Gross Revenues 

Gross revenues for the year climbed 
25% to an all-time high of 563.7 mil- 
lion from 550.8 million in 1955. Ex- 
penses rose from 550.3 million in 1955 
to 566.5 million last year. 

The airline added 46 Viscounts to 
its fleet during 1956 to bring the num- 
ber of turboprops in operation to 57. 

Non-stop New York-Chicago service 
was inaugurated during the year and 


flights between the two points via 
Buffalo were introduced as the result 
of Civil Aeronautics Board route 
awards late in 1955. 

Sen-ice on the airline’s southern 
routes was expanded following the lift- 
ing of certain operating restrictions bv 
the CAB. 

Management Promotions 

Capital announced 11 management- 
level promotions as a major step in its 
over-all expansion program. 

They are: 

• Hayes Dever, named executive assist- 
ant to the president and secretary from 
secretary and director of public rela- 

• Waller Smith, appointed assistant sec- 
retary of the company from manager of 

• Jennings Randolph, named assistant 
to the president and director of public 
relations. Previous title was assistant to 
the president. 

• Nelson B. Fry, appointed assistant 
vice president of traffic and George 
Wertenbaker director of sales. Both 
previouslv held the title of assistant to 
die vice president-traffic and sales. 

• Joel Daniels, promoted to assistant 
vice president-advertising from director 
of advertising. James W. Austin will 


continue to head the department as vice 
president-traffic and sales. 

• R. W. Hardesty, named assistant vice 
president-operations from operations 
manager. 

• Earl Raymond, appointed director of 
maintenance from maintenance man- 
ager. 

• Stuart B. Goldthorpe named, comp- 
troller and assistant vice president- 
treasurer from assistant comptroller. 

• S. T. McAlister, appointed assistant 
vice president of properties under 
Robert Wilson, vice president-personnel 
and properties. 

• R. M. Averill, named director of per- 
sonnel from executive assistant to the 

Canadian Pacific Wins 
Montreal-Lisbon Route 

Ottawa— Canadian Pacific Airlines 
plans service to Lisbon in June and to 
Madrid later under new authority 
granted last week by the Canadian 
government. CPA will use DC-6Bs ini- 
tially on the route and probably Britan- 
nias at a later date. 

Ministry of Transport’s action in 
granting the new route may eliminate 
an election issue faced by the govern- 
ment. that of lack of competition on 
routes now flown by government-owned 
Trans Canada Airlines. 

U.S. diplomats in Canada had ex- 
pected the action (AW Feb. 25, p. 158), 
but it came sooner than expected. 


AVIATION WEEK, March 4, 1957 



Now available for the first time to DC-3 owners is a com- 
pletely integrated modification kit that "maximizes" the 
airplane's performance. 

It is guaranteed to add 20 m.p.h. to the cruising speed 
of your DC-3! 

The complete "AIRESEARCH MAXIMIZER" kit weighs 
only 60 pounds, is easily installed and is C.A.A. approved. 
It increases cooling efficiency and engine reliability, 
reduces maintenance requirements and greatly lessens 
buffeting and vibration. 

Get all the details on how you can modernize the per- 
formance of your DC-3 without engine change. Send for 
our free brochure. 


i (^Research Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 


AiResearch Aviation Service Company AW J 

Los Angeles International Airport, Los Angeles 45, California 
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Please send me your 
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Pacific Case Enters Final Phase; 
PanAm, Northwest Argue Routes 


Washington— Long standing dispute 
between Pan American World Airways 
and Northwest Orient Airlines over 
operating rights across the Pacific is 
nearing a climax. 

Oral arguments in two separate, but 
economically related, cases have been 
presented to the Civil Aeronautics 
Board. 

Two issues are at stake in the cur- 
rent proceedings. In the rc-opened 
Transpacific Renewal Case. Pan Ameri- 
can is seeking authority to flv the Great 
Circle route from California to Tokyo 
with traffic rights at Portland and 
Seattle. 

The route from Seattle and Port- 
land to Tokyo is now operated by 
Northwest under a temporary certificate. 
The second case involves Northwest's 
application for a permanent certificate 
on its Orient route. 

Examiner's Recommendations 

Both the Board counsel and exam- 
iner have recommended that Pan 
American be granted authority to use 
the Great Circle route but without 
traffic rights at Seattle and Portland. 
They also recommended that North- 
west be granted a permanent certificate 
on its Orient route. 

The issues were originally decided 
by the CAB in the Transpacific Re- 
newal Case of 1954. At that time, the 
Board recommended that Pan Ameri- 
can’s application to use the Great Circle 
route be denied and that Northwest's 
authority be made permanent. 

President Eisenhower, however, 
asked the CAB to revise its orders and 
extend Northwest’s temporary certifi- 


cate for a period of seven years. He 
withheld a decision on Pan American’s 
application until early 1956 when it 
was returned to the Board for a report 
on new developments. 

The Board first ordered that the re- 
opened hearing on Pan American’s 
application and Northwest’s applica- 
tion for a permanent certificate be 
consolidated. It later reversed itself at 
the request of the White House and 
set both cases for separate hearings. 
Presumably, its recommendations in 
both cases will be sent to the White 
House simultaneously. 

'Full Competition' 

Throughout the ease and during oral 
arguments. Pan American has urged 
that it be allowed to operate over the 
Great Circle route to provide “full and 
fair competition” between the U. S. 
and the Orient. 

Henry J. Friendly, Pan American vice 
president and general counsel, said the 
airline’s present route to Tokyo over 
the central Pacific is circuitous and 
places Pan American at a competitive 
disadvantage and inconveniences its 
passengers. Northwest’s attorney, Wil- 
liam C. Burt, contended, in turn, that 
Pan American already carries the bulk 
of traffic over the Central Pacific and 
that, if Pan American receives authority 
to also operate over the North Pacific, 
it would place Northwest back on 
subsidy. 

Representing Northwest in the Per- 
manent Certification Case, Attorney 
C. Edward Leasure argued that the 
airline was denied permanent operating 
rights by the President because "North- 


west was presumed to require subsidy 
for its international operations. How- 
ever, it later developed that Northwest 
has conducted its international opera- 
tions without subsidy since Jan. 1, 
1955, and, therefore, is entitled to a 
pennanent certificate.” 

Permanent Rights 

Friendly said Pan American would 
not oppose a permanent certificate for 
Northwest providing Pan American also 
receives permanent operating rights 
over the Great Circle route. 

The controversy over Transpacific 
routes began in 1946 when the CAB 
extended Pan American from Hawaii 
to Tokyo and granted Northwest au- 
thority to operate over the Great Circle 
route, both on a temporary basis. 

Air Travel Increase 
Of 12-17% Forecast 

Ithaca, N. Y.-U. S. air travel will 
reach 64.5 billion passenger-miles in 
1965, according to Dr. T. P. Wright, 
president of Cornell Aeronautical Labo- 

Domestic traffic will increase 12% 
yearly through 1960 and another 13% 
yearly through 1965, he forecast. U. S. 
international air travel during the pe- 
riods will rise 15% and 17% and 
world air travel will increase 13% and 
17%, the former Civil Aeronautics Ad- 
ministrator said. 

In his lecture to Cornell’s Graduate 
School of Aeronautical Engineering, Dr. 
Wright also foresaw the real possibility 
of 1,500 mph. airliners, ramjet and 
nuclear commercial powerplants, all by 
1975. 

He predicted a need for vertical take- 
off sendee to cities, separate airports for 
various types of traffic and specialized 
cargo aircraft. 
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ONE-AIRLINE SERVICE . . . U. S. A.- EUROPE ■ AFRICA • ASIA 



Only TWA flies from 60 U. S. c 


TWA's luxurious Super-G Constellation Ambassadors fly non-stop to 
London, Paris, Lisbon . . . gateways to Europe and the Old World . . . 
providing de luxe First Class service with complimentary cocktails 
. . .delicious, full-course meals and vintage wines. The extra 
luxury of deep-cushioned TWA Sleeper Seats and full-length Sleeper 
Berths are also available. Or for great savings . . . there’s 
thrifty, comfortable Sky Tourist. Whatever your choice, 
TWA offers 28 fast flights overseas every week! 
First Time in Springtime! TWA’s year-round 15-day Sky Tourist 
Holiday Discount Fares save almost $100 over regular tourist 
fares. For example: London is only $425 round trip from New York! 
Finally, there’s TWA’s "Fly now . . . pay later" plan. Only 10% down 
... up to 20 months to pay balance! Call your TWA oflice today. 



FLY THE FINEST 

nr TWA 


New York Authority May Include 
Caravelle Under Jet Noise Ban 


New York-Sud Est Aviation would 
like to bring its Caravelle twin jet trans- 
port into New York International Air- 
port during a sales tour starting next 
month, but the Port of New York 
Authority hasn’t made up its mind 
whether to grant permission. Under 
PNYA regulations, turbojets at present 
noise levels arc personna non grata at 
the authority's New York fields. 

John R. Wiles', director of aviation 
for PNYA, said the decision will de- 
pend on how the French transport 
stacks up against Port Authority re- 
quirements that an airplane’s noise 
level be "tolerable” to airport neigh- 
bors. The Boeing 707 in its present 
form is not considered tolerable by the 
agenev. Boeing last vear requested per- 
mission to bring iti 707 to Idlewild 
but was turned down. 

Information Gathered 

Port Authority has asked Sud Est 
to provide data on the Caravelle upon 
which the decision may be based. 
Also, Port Authority engineers may 
check out the plane's external noise 
characteristics at some other airport 
after the plane gets to this country. 

Sud Est says the requested informa- 
tion is being put together for PNYA 
and the firm is "very hopeful” that the 
Caravelle will be made welcome at Idle- 
wild. If it isn’t. Sud Est expects the 
refusal to have little or no effect on the 
sales tour. Nearby Westchester Airport 
has issued a standing invitation to the 
Caravelle manufacturers, and Republic 
Aviation would make its Long Island 
facility available. 

PNYA holds to the public position 
it took in 1955 after Pan American 
signed the first American jet order for 
Boeing 707s. The authority said such 
jets as the 707 are unwelcome at their 
present noise levels. 

Suppressor Progress 

Wiley said manufacturers are work- 
ing on noise suppression although as 
of now “wo har e nothing concrete to 
go on." Even if built-in suppressors 
don’t show up in production jets flown 
by the airlines, flight procedures may 
be worked out to cut their noise to 
acceptable levels near the airports. 
Wilcv said. 

Aircraft noise and its effect on com- 
munity relations is probably as big a 
problem to the Port Authority as to 
any civil airport operator anywhere. 
The bi-state independent agency has 
been walking on eggs in its airport 
public relations ever since the coinci- 
dence of three airliner crashes at New- 


ark Airport in the winter of 1951-52 
stirred the surrounding countryside to 
the boiling point. 

Since then PNYA has cooperated in 
industry efforts to alleviate noise by 
special flight procedures, preferential 
runway use, and the like, and has de- 
voted considerable effort to an in- 
tensive community relations program 
among its airport neighbors. Harass- 
ment by local groups and political axe 
grinders has been consistent for vcars. 

What ss'ould happen if unsilcnccd 
jets went into airline use? Would New 
York cut itself off from this modem 
air transport sendee? Wiley says in 
effect that the Port Authority will meet 
the problem if and ss'hcn it material- 
izes. He points out that the size and 
importance of the New York air travel 
market makes it likely some solution 
would be found bv the airlines. 

PanAm Accused of 
Restraining Panagra 

Washington— W. R. Grace & Co. has 
accused Pan American World Ainvays 
of unlasvfully restraining the growth of 
Pan American-Grace Airways and has 
asked Civil Aeronautics Board to ex- 
tend Panagra's routes to the continental 
United States. Grace’s petition, filed 
in behalf of itself and Panagra, also 
urges CAB to preclude Pan American 
from attempts as stockholder in Pan- 
agra to prevent effective utilization of 
any routes the board might grant, 

agra equally between them. The peti- 
tion claims that the airline's board of 
directors split four-four on a Panagra 
management proposal Jan. 10 that its 
officers be authorized to petition CAB 
for route extensions. All four Pan 
American directors, according to Grace, 
voted against the extensions. 


Sabena Helicopter 
Service to Start 

Helicopter service between downtown 
Brussels and downtown Paris was sched- 
uled to start this week with daflv S-58 
service by Sabena Belgian World Air- 
lines (AW Jan. 28. p. 37). 

Sabena scheduled a mass -flight of its 
fleet of eight of the 12-passcngcr rotor- 

between Alice Vcrtc Heliport. Bntsscls, 
and Balard Heliport, Paris, is an hour 
and a half. 


Routes sought in the petition extend 
from Balboa to New York and Wash- 
ington via Miami, and from Balboa to 
Los Angeles and San Francisco via 
Mexico City. Panagra can attain eco- 
nomic health, become subsidy-free only 
by getting its own routes into the U.S., 
Grace contends. 

Pan American’s own long-haul route 
to Buenos Aires is competitive with 
Panagra’s route from Balboa to Buenos 
Aires, the petition notes, and "Pan 
American's persistent efforts to restrain 
competition from Panagra stem from a 
policy and an attitude toward Panagra 
which has been open and notorious.” 
Panagra’s route mileage has shrunk as 
other international carriers have been 
expanding their routes, the Grace peti- 

SHORTLINES 


► United Air Lines operated 349.9 
million passenger-miles in January, up 
6% from same month of 1956. Air 
freight total was up 38% for the month 
to 4.16 million ton-miles, mail was up 
2%, express was about 1% under Janu- 
ary, 1956. 

► National Airlines sold 28% more 
package tours to Florida and the Carib- 
bean during first month of 1957 season, 
Dec. 15 through Jan. 15. Rise in flv- 
and-drive business is indicated by 93% 
increase in rental car bookings, and ex- 
tension trips to Havana and Nassau 
have risen 76%. 

► Overnight New York-Hawaii special 
is being operated daily bv American Air- 
lines and Pan American World Airways, 
with American's non-stop Mercury con- 
necting at Los Angeles with Pan Ameri- 
can. Round-trip first class fare is 
$611.50. Coach-tourist combination by 
the two carriers provides New York- 
Honolulu service for $419 round-trip. 

► Canadian Pacific Airlines has been 
licensed by Canadian Air Transport 
Board to extend its $outh American 
sendee to Santiago, Chile. CPA will 
fly from Vancouver or Toronto to 
Mexico City, from there via Lima, Peru, 
to Santiago, and then to Buenos Aires. 

► Wahn Airport between Bonn and 
Cologne in Germany will be trans- 
ferred to civil administration July 1. 
Field presently is used by Royal Air 
Force with limited civil schedules. Mod- 
ern facilities will be established at 
Wahn by the German government. 

► New $1.11 million passenger terminal 
at Salisbury, Southern Rhodesia, was 
opened this month and operations 
moved from freight hangar. The $3.75 
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Herding hungry ducks by air 


Twisting back and forth above the rice fields in Califor- 
nia's San Joaquin Valley, Frank Gallison drives feeding 

refuges and grasslands. Before he started this herding, 
farmers in the area often lost half a crop in a single day 
to migrating ducks. 

One of the most experienced fliers in the West. Mr. Galli- 
son has logged 20.000 hours, mostly in low-flying farm 
work. "Making turns 50 feet above muddy rice fields calls 
for plenty of extra power,” he says. “I always get it with 


Chevron Aviation Gasoline, even on hot days when the 
engine is frying. It hums clean, too: never fouls plugs. 
I’ve used Chevron in all my light planes ever since it 

“And in spite of the tough flying I do. I’ve never had en- 
gine trouble since I started using RPM Aviation Oil. I've 
gone 1500. 1700. even 1900 hours between overhauls, 
until I take them down just because of the hours. 'RPM’ 
holds wear down to next to nothing, keeps the rings and 
valves as clean as new. I wouldn't use anything else.” 




TIP OF THE MONTH 

— 1 
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If vour engine sounds rough, make 



sure your propeller “tracks" within 
1 /16-inch. Bring one tip down to a 
support, then pull the other down 


1 

and measure the distance between 

u 

,1 — 

it and the support. 



million airport, opened last July, has 
handled 130,000 passengers, averaged 
about 50 aircraft movements daily. 

► Seaboard and Western Airlines stock- 
holders have authorized increase from 
1 million to 1.5 million in company’s 
one dollar par value capital stock. 

► Viscount 800 airliner went into first 
regular sen-ice last month on British 
European Airways' London-Paris route. 
New Vickers turboprop cuts 15 min- 
utes from Elizabethan piston sen-ices 
over the BEA route. 

► Miami International Airport handled 
3,546,719 passengers in 1956, up almost 
1 million over 1955. Cargo totaled 
163.3 million lb., mail 13.5 million lb. 

► Japan Air Lines on April 5 will in- 
crease its trans-Pacific schedules from 
four to five weekly. . . . The airline 
also plans to add extra sections on the 
run during cherry blossom season, late 
March through early May. JAL also 
is increasing its domestic services next 
month. 

► Riddle Airlines has added Norfolk. 
Va., to its scheduled all-cargo service 
points. Norfolk is the 22nd city to be 
served regularly by the carrier. 

► Lufthansa has ordered two additional 
Viscount 810s for a total of nine. 
Deliveries are scheduled to begin in 
second half of 1958. 

► Western Air Lines has declared a reg- 
ular quarterly dividend of 20 cents a 
share, plus a 4% stock dividend on 
779,131 shares of common outstanding. 

► American Airlines carried 624.000 
passengers 409,702,000 passenger-miles 
in Januan-. Total was up 12.8% from 
January, 1955. 

► Trans World Airlines will introduce 
its Lockheed 1649A Super Constella- 
tions domestically and internationally 
on July 1. TWA calls it the “Jetstream 
Starlincr,” expects to receive 25 this 


► Linee Aeree Italianc has increased its 
Viscount 700D order from six to nine, 
with deliveries to begin in April. 

► VOR's for Greece are being installed 
under auspices of U. S. Operations Mis- 
sion at Athens, Salonika and Araxos air- 
ports. Omniranges were ordered by- 
Greek government. 

► New Argentina airport will be con- 
structed in province of Missiones at 
cost of SI. 67 million. First major air- 
port in the province, it is being built 
under agreement with Air Ministry. 


AIRLINE OBSERVER 

► Aeroflot, USSR's state-owned airline, has opened a ticket office in Athens 
as a first step toward establishing an air link between Moscow and Cairo via 
Athens. The Mideast crisis has delayed the inauguration of the new Moscow- 
Atlicns-Cairo route. 

► Delta Air Lines is modifying its fleet of seven DC-6s to increase capacity 
from 70 to 76 seats in tourist configuration. New arrangement will provide 
an additional 40 million available seat-miles annually. 

► Trans World Airlines is distributing "sen-ice evaluation” questionnaires to 
piss holders in an effort to obtain a more realistic rating of all the airline's 
passenger sen-ice facilities. During trips, pass holders will checkoff 50 items 
ranging from telephone sales and resen-ations to baggage handling and 
limousine sen-ice. Each item will be rated by the pass holder as outstanding, 
good, fair or poor. 

► Pioneer Aeronautical Services has sold four Martin 202s to Allegheny Air- 
lines and three to Southwest Airlines. Pioneer Aeronautical took over nine 
202s from Pioneer Airlines when the Civil Aeronautics Board refused the 
local carrier additional mail pay to operate the more modem aircraft as 
DC-3 replacements (AW Oct. 5| 1953). The aircraft were a focal point in a 
mail rate case which resulted in the organization of Pioneer Aeronautical 
Services by the airline to own, charter or sell the Martin fleet and led to the 
eventual merger of Pioneer with Continental Air Lime,. Remaining two 
Martins have been leased to the Glenn L. Martin Co. as electronic test beds. 
Allegheny holds an option to purchase ' the two airplanes being used by 
Martin when the lease expires. 

► Sabcna Belgian World Airlines is expected to place an order for between 
10 and 15 Fokker F-27 Friendship turboprop transports sometime this 

► Scandinavian Airlines System’s DC-7Cs are now operating over the polar 
route without encountering earlier sluggish operation of the pitch changing 
mechanism of propellers. Difficulty arose from freezing of hydraulic fluids 
while flying under extremely cold arctic conditions for prolonged periods 
of time. Hamilton Standard engineers corrected the problem by reversing 
the pressure relationship between two of the valves in the propeller governor 
and by installing an extra bleed valve in the prop dome to increase hydraulic 
circulation at low temperatures. 

►Saudi Arabia is negotiating with Convair for the purchase of 10 Metro- 
politan 440 transports. 

► American Airlines has organized a ground turbine training development 
program as part of its flying operations department to prepare for the intro- 
duction of jet transport service. Final plans for ground training on the 
Boeing 707 and the Lockheed Elcctra turboprop will be developed by Capt. 
Hamilton Carlisle Smith who will supervise the new program for the 


► International airlines arc in disagreement on the quality and standard of 
passenger service that should be provided under the third-class fare scheduled 
to go into effect on April 1, 1958. Density of seating arrangement is chief 
source of contention with some airlines advocating less leg room and a 
reduction in the recline pitch of scats as a means of increasing seating 
capacity. Other airlines say such compressed seating will discourage use 
of third-class flights on long-range trips. Final decision on this and other 
points will be reached at International Air Transport Assn.’s traffic con- 
ference in Miami in September. 

► United Air Lines operations managers are attending an aviation institute 
on aeronautical engineering conducted by the University of Southern Cali- 
fornia. The institute consists of three sessions of 100 class hours each with 
approximately 25 personnel assigned to each group. 
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EASE OF MAINTENANCE is key feature 
General Electric CJ-805 turbojet. Based . 
J47 experience, the CJ-805 will require or 
750 man-hours to overhaul; only .5 ma 
hours line maintenance per engine flyi 
hour. The CJ-805 will begin service 
TWA and Delta Air Lines’ new fleet 


Another reason why G.E.’s newest turbojet 


makes possible the ideal medium-range jetliner 


General Electric CJ-805 
Backed By World-Wide 
Jet Service Network 

When you specify the General Electric CJ-805 for your jet 
transports, you will receive jet service second-to-none, 
whenever needed. General Electric's support organization 
will provide: 

THE WORLD’S MOST EXPERIENCED JET FIELD SERVICE 
ENGINEERING GROUP 

• to help set up your CJ-80S maintenance program 

• to assist in operational and maintenance problems 

• to provide on-the-spot factory knowledge during jet 
transport phase-in periods 

For its military engines, G.E. has more than 250 jet tech 
reps in the field. 

COMPLETE JET ENGINE TRAINING FACILITIES 

• classes at your base or at General Electric’s Evendale, 

Ohio jet plant 

• basic jet engine familiarization courses 

• advanced CJ-805 classes in assembly, disassembly, 
operation, maintenance and overhaul 

THE WORLD’S MOST EXPERIENCED JET GROUND SUP- 
PORT ORGANIZATION 

• to help determine your needs for tooling, test and 
handling equipment 

• to help program your spare parts needs 

• to help you have the right ground support items at the 
right time, in the right quantity 

For more information on what the CJ-805 offers your medi- 
um-range transports, contact your G-E Aircraft Engine 
Specialist. You can reach him via your nearest G-E Avi- 
ation 8s Defense Industries Sales Office. General Electric 
Company, Cincinnati IS, Ohio. vn-u 
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Infrared Challenges Radar’s Monopoly 


By Philip J. Klass 

Radar's long monopoly in the fields of missile guidance, target detection, 
fire control and mapping is being seriously challenged by infrared, an old 
technique which has acquired some new tricks. 

There are some who predict that infrared, or 1R as it is sometimes called, 
may largely replace radar within 10 years for missile guidance, target detection, 
and mapping if for only one reason: infrared can not be jammed. 


A more likely possibility is that infra- 
red systems will replace radar in some 
applications, supplement it in many 

For example, both radar and infrared 
detection may be used in our defense 
against intercontinental ballistic mis- 

Hybrid systems, employing both in- 
frared and radar techniques arc another 
possibility. There is considerable similar- 
ity between radar and infrared systems. 
Once the target's infrared radiation 
is converted into a low-level audio- 
frequency signal it can be used for guid- 
ance or display in much the same way 
as a radar signal after detection. The 
parabolic-shaped scanner used to col- 
lect and focus IR energy closely resem- 
bles the parabolic-shaped antennas used 
in radar systems. 

The remarkable accuracy achieved 
by the Navy’s infrared-guided Side- 


winder air-to-air missile, which has 
knocked flares off a drone’s wingtip 
without destroying enough wing to dis- 
able the drone, has done much to focus 
military-industry attention on infrared. 
Hughes Aircraft Co., for example, is 
designing a new version of its radar- 
guided Falcon air-to-air missile to use 
infrared guidance. 

De Havilland Aircraft Ltd. of Eng- 
land is also developing air-to-air missiles 
using an infrared guidance system. 

Many Uses 

Infrared has important military uses 
in addition to missile guidance. IR 
systems can outperform radar under cer- 
tain conditions in detecting high-speed 
jets and missiles. Hot jet exhaust gases 
and rocket motor flames make excellent 
infrared targets. An IR system can 
detect radiation from some stars in day- 


light, which suggests its use in auto- 
matic celestial navigation systems. 

For mapping terrain, infrared can 
produce a "thermal photograph" or 
radar-scope type of visual presentation 
on a moonless night with far better de- 
tail than the best mapping radars. Un- 
der such conditions objects are deline- 
ated according to their temperatures. 
The brightness of the object on the 
scope or photo is a direct function of 
its temperature, thereby pinpointing 
such military targets as power plants 
and vehicles. 

Secure Communications 

Infrared can provide secure voice 
communications between two vehicles 
or ground stations without fear of 
enemy interception, an ever-present 
danger, with radio. The Navy is out- 
fitting the Fleet with IR ship-to-ship 
communications that have a range up 
to 10,000 yards in clear weather at 
night. In the field of navigation, ef- 
forts arc under way to develop a 10-20 
lb. infrared ground speed indicator to 
compete with Doppler radar. Rome 
Air Development Center is investigat- 
ing infrared for use in an automatic 
flare-out and landing system. During 
the recent Air Transport Association 
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design competition for anti-collision 
systems, three companies proposed so- 
lutions using infrared systems. 

One indication of infrared’s fast-ris- 
ing star is the rapidly increasing num- 
ber of companies now active or inter- 
ested in the IR field. Only a few 
years ago, a military request for indus- 
try proposals on new infrared system 
requirements brought responses from 
less than a half dozen firms. 

Today it is not an unusual occurrence 
to find approximately 30 companies 
submitting bids. 

Mushrooming Industry 

Firms known to be active in the de- 
velopment or production of military 
infrared systems and/or components in- 
cludes: 

Aerojet-General, Avion, Baird As- 
sociates, Barnes Engineering. Beck- 
man. Bulova, Eastman Kodak, Elec- 
tronics Corporation of America, Farns 
worth, Farrand Optical, General 

Electric, General Mills, Haller Ray- 
mond & Brown, Hughes, Minneapolis- 
Honcywell, Perkin-Elmer, Philco, 

Production Research Corp., Radio 
Corporation of America, Raytheon, 
Servo Corporation of America, Servo- 
mechanisms, Texas Instruments and 
Wcstinghouse Electric. 

A few of these companies, as Hughes, 
GE and Wcstinghouse, have extensive 
radar backgrounds but most, as Aero- 
jet, Barnes and Eastman, do not. Gen- 
erally speaking. IR systems can be 
designed with substantially smaller engi- 
neering groups than are required for 
radar systems. 

One of the acknowledged leaders in 
the field of infrared technology is the 
Naval Ordnance Test Station' China 
Lake, Calif., headed by Dr. William B. 
McLean. Dr. McLean recently received 
a $25,000 government incentive award 
for his contribution to the Sidewinder 
IR guidance development. The award 
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Migia Eneigae 
Remanent 


A science dating back to the Romans . . . rapidly advanced through 
modern research techniques . . . infrared now offers significant new 
answers to many military problems. A natural supplement to radar 
and optical physics ... the use of infrared for detection purposes 
has been influenced basically by these factors: 

All objects are natural radiators of 



is supported by a staff of recognized physicists . . . arid profits from 
a valuable accumulation of pertinent data. This scientific team, 
equipped with modern laboratory facilities, is well qualified to go to 
work Jor you. 


Avion Division 

_QCf INDUSTRIES 


was based on a government estimate 
that the Sidewinder had enabled it to 
stive $46 million over the cost of com- 
parable radar-guided air-to-air missiles 
(AW Dec. 10, 1956, p. 29). 

A comparison of radar and infrared 
shows that the newcomer has a number 
of attractive advantages and some dis- 
advantages, depending upon the appli- 
cation. Advantages include: 

• Every object radiates infrared: Unlike 
radar, which must generate microwave 
energy and bounce it off the target, 
infrared systems detect the infrared 
radiation generated by any object whose 
temperature is above absolute zero 
(— 273C). Thus, from a practical 
standpoint every object is an infrared 
source, although' some are better targets 
than others as will be discussed later. 
•Less vulnerable to countermeasures: 
Unlike radar, infrared radiation can not 
be jammed— so far as is known. How- 
ever, it is possible to design counter- 
measures that will confuse or fool an 
infrared guidance or detection system 
by creating spurious sources of infra- 
red radiation. 

• Cheaper, less complex: Compared to 
radar, IR systems arc relatively simple, 
lightweight, low cost. For example, 
the radar-guided Hughes Falcon costs 
about 10 times more than the Side- 
winder, despite their similar missions. 
The Sidewinder uses only seven vacuum 
tubes whereas the Falcon employs sev- 
eral dozen. 

• Better definition: Infrared operates at 
a frequency that is roughly 1.000 times 
higher than the highest frequency map- 
ping radars. Since a radar or IR sys- 
tem’s ability to resolve or discriminate 
between nearby objects is proportional 
both to frequency and antenna-scanner 
diameter, IR systems can use much 
smaller scanners than radar, yet achieve 
vastly better resolution. 

Dr. F. E. Jones of Mullard, Ltd- 
speaking recently before the British 
Radar Assn., made the following com- 
parison of the ability of radar and in- 
frared to distinguish between two ad- 
jacent targets. At a range of five 
miles, an X-band radar (3 cm. wave- 
length) with a 12-in. diameter an- 
tenna can resolve two aircraft as 
separate targets if they are laterally sep- 
arated by one mile or more. A radar 
operating at S mm. wavelength can do 
so if the aircraft arc separated by as 
little as one quarter mile. But an IR 
system is able to resolve the individual 
engines on a twin engine airplane at 
five mile range using only a three- 
inch diameter scanner, Dr. Jones said. 

• Radiation Fingerprint: Whereas a B-52 
and a DC-6 may appear as identical 
blips on a radar scope, an infrared de- 
tection system can discriminate and in 
some eases identify the target by the 
spectral wavelength distribution of its 
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What Is Infrared? 


INFRARED occupies spec- 
trum band between visible 
light and microwaves of body. 
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Infrared is an electromagnetic radiation whose frequency, 
ranging from approximately one million to 500 million mega- 
cycles, falls between that of visible light and the microwave 
region used for high definition radars. 

’ll some of its characteristics, infrared exhibits the properties 
isiblc light and in others it more closely resembles radio or 
ir waves. For example, parabolical mirrors and lenses are 
1 to collect and focus infrared energy, as with visible light. 
Yet infrared radiation can be transmitted through materials 
like silicon and germanium which arc opaque to visible light. 

Infrared radiation is generated by molecular thermal action 
within an object. Tims every object whose temperature is above 
absolute zero (— 273C) where molecular thermal action ceases, 
radiates infrared energy. 

Infrared radiation should not be confused with "heat waves" 
—the transfer of thermal energy by conduction or convection— 
although infrared usually produces heating in any object it 

Thermal conduction or convection requires a physical 
medium such as air. through which heat can travel; infrared 
energy propagates through a vacuum as well. 

A convenient and widely used reference in infrared work is 
the "black body." This, by definition, is an object which ab- 
sorbs all radiation that strikes it without reflection. Radiation 
from a black body is the maximum possible for any given 
temperature and thus is greater than that emitted by any other 
object (“gray body”) at the same temperature. 

Infrared energy radiated by any object covers a wide range 


of frequencies, or wavelengths. The wavelength at which the 
maximum, or peak, radiation occurs is determined by the ob- 
ject’s temperature. For example, peak radiation from an object 
al 500F occurs at a wavelength of about 5S microns. (A 
micron, equal to 1/10.000 of a centimeter, is normally used to 
express wavelength in the infrared region.) 

As the temperature of on object increases, its infrared radia- 
tion characteristics change in two ways: 

• Peak radiation shifts to shorter wavelengths and . . . 

• Total radiated energy increases as the fourth power of the 

These fundamental infrared relationships are set forth in two 

• Wien’s Displacement Law says that the wavelength at which 
peak radiation occurs is equal to a constant (K) divided by the 
object's absolute temperature in degrees Kelvin. (Absolute 
temperature equals the centigrade temperature plus 273.) For 
a "black body.” the constant (K) has a value of approxi- 
mately 2,960. 

• Stefan-Boltzmami Law says that the total radiation from an 
object is equal to the product of its area (in square centimeters), 
the fourth power of its absolute temperature, a constant (equal 
to 5.672 X 10"“) and the cmissivity factor. The cmissivity 
factor is the ratio of an object s radiation to that of an equiva- 
lent black body and always is less than unity (one) since the 
black body is an idealized radiator. The factor depends upon 
the material and its finish. Emissivitv factor for a silver mil- 
rored surface, for example, is 0.02; that for lampblack 0.95. 



W&VELCMGTH I Microns) 


EFFECT of body temperature on 
intensity' and wavelength of IR 
radiation is shown left. Atmos- 
pheric absorption of infrared 
energy as function of wavelength 
is shown (right). 
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Servomotor- 
Rate Generator 


Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft ... to improve 
response characteristics of 
suffering servo systems. 

Where the trouble is in the 
dynamics of your system 
components, watch this 
purposeful pair roll up their 
sleeves and go to work. The high 
torque-to-inertia motor, for 
instance, responds quickly and 
accurately to error signals . . . 
with acceleration at stall up to 
100,000 radians/sec.'. Signal-to- 
noise ratio of the linear generator 
is 25:1 or better. Aiding and 
abetting each other in their 
dedicated mission, they’ll operate 
continuously at stall and at total 
unit temperature from — 5S°C 
to 200°C. 

Right now, our corrosion- 
resistant.completely encapsulated 
Servomotor-Rate Generators are 
available in sizes 11, 15 and 18. 
(We’ll soon add size 8; 
eventually, other sizes.) We've 
got descriptive literature available 
too. It's data file 33B. 


I Helipot 

li, California 


infrared radiation. This is possible be- 
cause the temperature of an object de- 
termines the wavelength at which its 
peak infrared radiation occurs. Thus 
the radiation from a jet engine's tem- 
perature occurs principally at a wave 
length of about two to four microns 
while that from the cooler piston engine 
occurs at about eight microns. (A micron 
is equal to one millionth of a meter and 
is a convenient term for the infrared 
region because of its very short wave- 
lengths. Thus three microns corre- 
spond to a frequency of about 100 mil- 
lion megacycles.) 

The Air Force recently conducted 
tests atop Pike’s Peak in Colorado to 
determine the infrared spectral radia- 
tion characteristics of a number of 
different types of piston and jet aircraft. 
The mountain site permitted measure- 
ment under high altitude conditions 
such as might be encountered by an 
infrared-guided missile. 

IR Fingerprinting 

A device which can be used for 
“infrared fingerprinting” is the airborne 
infrared monochromator, developed by 
Servo Corporation to measure wave- 
length and intensity of infrared radia- 
tion. Monochromators have been pur- 
chased by the USAF and French Air 
Ministry. A somewhat similar device 
made bv Beckman, is being used by 
Boeing to check the spectral emission 
characteristics of various metals and 
high temperature resistant coatings at 
temperatures up to 1.400F, Beckman 

Nature seldom provides advantages 
without attendant disadvantages and 
infrared is no exception. Shortcomings 
of 1R for nulitarv uses include: 

• No distance information: Infrared 
systems operating from target radiation, 
called "passive systems,” have no direct 
means of measuring distance to the 
target-information which radar ob- 
tains by measuring the time required to 
bounce its energy off the target. For 
missile applications as in the Side- 
winder, this is no serious handicap. It 
is when IR is used for fire control 
systems. One way around this limita- 
tion is to use a ranging technique 
similar to that employed on a 35 mm. 
camera with coupled rangefinder. This 
requires the use of two infrared track- 
ing heads physically displaced from one 
another. Range is determined from the 
angle between the lines of sight to the 
two trackers. Another approach, called 
stadiamctric ranging, measures the angle 
subtended by the engines of a multi- 
engine aircraft assuming that the dis- 
tance separating them is known. 

• Atmospheric and moisture attenua- 
tion: Although high frequency radar 
suffers some attenuation of signal 
strength from moisture and oxygen in 



DETECTOR, which converts infrared radia- 
of all infrared systems. ^ 


the air, infrared suffers far greater signal 
loss below 30-40,000 ft., except in cer- 
tain parts of the spectrum called 
“windows.” Systems designed for use at 
lower altitudes normally operate at 
wavelengths that fall within these in- 
frared windows wherever possible. 
Heavy rain and fog can further limit 
infrared range, almost as severely as 
thev do human vision. 

• Radiation everywhere: The fact that 
every object radiates infrared, previously 
cited as an advantage, is a serious dis- 
advantage when IR is used for missile 
guidance, detection, or fire control. In- 
frared energy from the sun, for in- 
stance, reflected from a fast-changing 
cloud formation might lead an infrared- 
guided missile astray from its jet engine 
target. Perhaps the’ most difficult part 
of infrared guidance system design is 
to endow it with the ability to dis- 
criminate between infrared radiation 
from the target it seeks and that from 
nearby objects. At least one infrared- 
guided missile program has foundered 
on this reef. 

Infrared Not New 
Many of the basic potentialities of 
infrared have long been known. For 
instance, shortly after World War I 
General Electric was experimenting 
with infrared for aircraft detection and 
was able to spot a light bomber at 
distances out to 22 mi. under favorable 
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an integral part 
of Burroughs 
responsibility for 
computation in SAGE 


Burroughs 

The Foremost Name 
in Computation 



For its vital computation phase of SAGE (continental air 
defense system) Burroughs responsibility to the Air Force 
begins with research . . . extends through engineering, 
development, production, testing, and installation . . . and 
includes essential field training, service and engineering. 

Resident teams of Burroughs Military Field servicemen are 
assigned to each SAGE site. These specialists install and con- 
tinually test each computer, executing field service functions 
through intimate knowledge of the equipment. 

Already, scores of Burroughs specialists are on Military 
Field Service duty at home and abroad, wherever they are 
required to service complicated equipment. 

This is another demonstration of Burroughs complete 
systems responsibility for numerous Armed Forces projects 

In the areas of our proved capabilities, we welcome 
further inquiries. Call, write or wire Defense Contract Organi- 
zation, Burroughs Corporation, Detroit 32, Michigan. 

INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants In Detroit and Plymouth, Michigan 
Burroughs Research Center, Pooli, Pennsylvania 
ElectroData Division, Posadeno, Californio 
Control Instrument Company, Brooklyn, N. Y. 

Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 

Military Field Service Division, Philadelphia, Po. 







CYCLONE 9s 

add to the 
striking power of 
Royal Canadian Navy’s 

GRUMMAN CS2F-1 

A highly effective sub-hunter, the new De Havil- 
land-built Grumman CS2F-1— serving the Naval 
Air Branch of the Royal Canadian Navy— is a 
deadly sub-killer too. Using radar to detect and 
track subs on the surface, and magnetic airborne 
detection (MAD) to zero on submerged craft, the 
CS2F-1 patrols the seas off Canada with an arse- 
nal of torpedoes, depth charges and mines. 

Every bit as important as the firepower of this 
new tracker is its engine power — twin Cyclone 
9s by Curtiss-Wright. These modern powerplants, 
with the longest service background of any air- 
craft engine type, give the Grumman CS2F-1 its 
far-reaching overwatcr capabilities, its hour-after- 
hour dependability, its fuel economy for maxi- 
mum patrol endurance and range. 

Sub-detection is a vital part of a chain-reaction 
“offshore patrol” that day and night guards North 
America, and whose perimeter extends from the 
Arctic Ocean south around the entire continent. 
Everywhere in this protective network Curtiss- 
Wright power plays a leading role. 


weather conditions. GE also modulated 
IR beams for voice communications at 
distances of more than six miles. But 
then GE shifted its attention to radio 
detection, or radar, as it is now called. 

Radar, the great technological break- 
through of the late 1950s and early 
1940s, turned military and scientific 
interest away from infrared, except in 
Germany. During the war the Germans, 
and later the U. S. and Britain, devoted 
their major infrared efforts to “active” 
infrared surveillance systems, typified by 
the "snipcrscopc.” These consisted of 
an infrared light source to illuminate 
the target at night, without the latter’s 
knowledge, and an optical viewer which 
converted the reflected infrared into 
visible light enabling an infantryman or 
tank gunner to sec his target. These 
types of active systems normally oper- 
ate in the near-infrared region, at wave- 
lengths shorter than approximately 1.5 
microns. 

German Use 

The Germans employed infrared de- 
tection against Allied night bomber 
raids to supplement radar and to counter 
Allied chaff which confused German 

The Germans also experimented with 
IR for airborne interception and devel- 
oped an infrared homing system for 
the Wasserfall anti-aircraft missile. 

Although the Allies generally lagged 
behind the Germans in infrared work, 
there were a handful of infrared pro- 
ponents whose enthusiasm was not di- 
verted by the development of radar. 
Infrared guidance was applied experi- 
mentally to several glide bombs, finally 
got into limited production in a free- 
fall bomb called Felix which saw service 
in the China-Burma-India theatre 
shortly before the war ended. 

Of the many missile study-develop- 
ment contracts awarded after the end 
of the war, most contractors turned to 
radar for terminal guidance with only 
a few exploring the possibilities of in- 
frared. 

Infrared received some military sup- 
port for application to mapping and 
surveillance, but in the field of ground- 
based detection of aircraft, radar has 
ruled unchallenged— until recently. 

Fire Detection 

Before the advent of the Sidewinder, 
the most publicized application of infra- 
red in aviation was its use in fire detec- 
tion systems and more recently to 
detect an incipient explosion in a fuel 

Tire advent of the jet airplane and 
rocket propelled missile operating at 
vastly increased speeds with powerplants 
that make excellent IR targets and 
the mounting cost and difficulty of ob- 
taining any further increases in radar 
range are primarily responsible for the 
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Note: to precision-minded men at LOCKHEED 



Translating valve requirements from design, 
through precise volume production, 
to uniform operating performance is our 
business. Many air frame designers 
now know us. All should. 

Case in point: this 4-way solenoid-operated 
hydraulic selector valve with manual override. 
TACTAIR engineering combines in this valve 
the weight-saving features of a pilot-operated 
unit with a pressure-balanced main valve. 
Results: a light, compact unit requiring 
low current drain; maximum efficiency; 
precision reproduction in volume. 

Reminder: on standard or special design, 
we will welcome a call on your next precision 
valve problem. Our service is as personalized 
as this message. TACTAIR Valve Division, 
Aircraft Products Company, 

Bridgeport, Pa. BRoadway 5-1000. 


CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with 


TACTAIR 


portion of the spectrum is actually 32 

Translating this into effective range 
of detection, where range is propor- 
tional to the square root of radiation 
intensity, means that a Mach 2.4 
vehicle theoretically could be detected 
at five to six times the range of a Mach 
0.8 vehicle based on their respective 
skin temperatures. (This neglects the 
effect of infrared detector sensitivity 
and atmospheric attenuation variations 
in different potions of the spectrum, 
subjects to be considered later.) 

Where a 300% increase in a vehicle's 
speed (from Mach 0.8 to Mach 2.4) 
would result in a proportional reduction 
in radar range, measured in terms of 
time, it could produce a 400-500% in- 
crease in range for an infrared detection 

Infrared Restrictions 

These are some of the factors which 
make infrared systems so attractive for 
missile guidance, fire control and target 
detection. 

Where the radar designer has com- 
parative freedom to select an operating 
frequency which will optimize the 
equipment performance for its intended 
application, the IR system designer is 
more handicapped by nature. 

He has no control over the fre- 
quency at which the target’s peak radia- 
tion occurs, because that is determined 
bv target temperature. Thus lie cannot 
shift frequency as easily as the radar 
designer to avoid those portions of the 
spectrum that heavily absorb infrared 

Nor can he boost power to compen- 
sate for this attenuation as the radar 
designer can. 

The IR system engineer can only 
manipulate his infrared receiver design, 
a combination of optical, mechanical 
and electronic elements. Two of the 
most important of these elements arc 
the infrared detector, which converts 
the low-level infrared energy into a use- 
able electrical signal, and the optics 
which must collect a maximum amount 
of the .nailable infrared energy. 

Infrared detectors, optics, and sys- 
tem design considerations will be the 
subject of the second article next week 
in Aviation Week’s special report on 
infrared. . 




GYROS 

for every application 

For hours in aircraft or 
minutes in missiles, gyros 
must possess ruggedness and 
dependability that will assure 
performance of the mission. 
Kearfott Gyros possess this 
ruggedness and dependability 
coupled with extremely high 



KEARFOTT COMPANY, INC., LITTLE FALLS, N. I. 
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FIRST! 

Miniaturized Electrical 

SUBSTATION 


In the vital job of pre-flight check-off on the U.S.A.F. Northrop 
SNARK SM-62 Intercontinental Guided Missile, the use of ground 
power and ground check-off equipment saves missile weight, mis- 
sile power and conserves equipment. The switch-over problem 
was solved by a Cole Electric Company miniaturized, metal-clad, 
automatic, electrical substation (patent pending) eliminating all 
relays, coils, cores, magnetic armatures and vacuum tubes, reduc- 
ing the weight from several hundred pounds to 28 pounds. No 
power is required after switching occurs eliminating load on 
missile power. 


Cole 60 KW 
400 Cycle, 3 Phase 
Electrical Substation 


Qualified military personnel and 
missile manufacturers only: 
Write for complete description 
and technical data to 
Cole Electric Company, 

8439 Steller Drive, 

Culver City, Calif. 


AERONAUTICAL ENGINEERING 


Oversecrecy Defeats Itself, Scientist Says 

By Louis N. Ridenour 


Dr. Louis N. Ridenour 

The discussion beginning on this page on how secrecy impedes technological prog- 
rcss was given in Washington at the Second National Jet Age Conference of the 
Air Force Assn. Dr. Louis N. Ridenour. World War II Radar Expert, is now 
director of research and development of the Missile Systems Division of Lockheed 
Aircraft Corp. 

Dr. Ridenour represented the aircraft industry in a program on the general subject 
of "The Flow of Information.” Other speakers were: 

• Philip K. Allen, Deputy Assistant Secretary for Public Affairs of the Department 
of Defense, who defended the present security system. 

• John Moss, (D.-Calif.) chairman of the House Subcommittee on Government 

• John E. Hull, retired U. S. Army general, member of the Coolidge Committee on 
Classified Information, who described the work of that group. 


We can distinguish three main com- 
ponents in the flow of technical and 
military information: first, the inter- 
communication of such information 
within industrial and governmental 
groups which are directly involved in 
closely related work; second, the flow 
of such information to the U. S. public 
at large, and third, its transmission to 
potential enemies of the U. S. 

The aim of security restrictions im- 
posed on information flow is to deny 
information of consequence to our po- 
tential enemies— which usually entails 
denying it to the public generally— 
while at the time imposing as little 
restriction as may be on the dissemina- 
tion of this information among those 
who are judged to have a need to know 

Usual Channels 

Because the generally established 
channels for publishing information do 
not permit distinctions in the treat- 
ment accorded the three groups men- 
tioned above, the usual publication 
channels are not generally used for clas- 
sified information. 

Not officially, that is— the energy and 
ingenuity of the aeronautical trade press 
in this and other countries have on 
some occasions surmounted difficulties 
in communication which have been im- 
posed in the name of security. 

At all events, the flow of’ aeronauti- 
cal information is consciously manip- 
ulated in the name of security. The 
true goal of any alteration in the 


normal pattern of information flow is 
enhancement of our national security'. 
The use of the word "security" to de- 
scribe restrictions on the flow of in- 
formation has a tendency to obscure 
this point, since in other connections 
"security” is a synonym for “safety." 
It is not necessarily synonymous with 
"safety” in the present connection, and 
this must be remembered at all times. 
Two Categories 

Generally speaking, there arc two 
main categories of aeronautical informa- 
tion which arc subjected to security 
classification. These relate, on the one 
hand, to existing military capability 
and, on the other, to research and de- 
velopment work which is mainly sig- 
nificant in terms of future military 
capability. 

In times of nominal peace, such as 


we now enjoy, our national military 
establishment has as its main current 
value its deterrent effect on possible 
hostile actions of other nations. The 
supposed capability of this military 
establishment is presumably very' care- 
fully weighed when another nation is 
deciding whether or not to take steps 
inimical to our best interests. The 
deterrent effect of the Strategic Air 
Command has often been cited as the 
main shield of peace in the postwar 
world. Our preoccupation with the de- 
velopment of long-range ballistic mis- 
siles has as its goal the strengthening 
and improvement of our deterrent ca- 
pability. 

To have any deterrent effect, a mili- 
tary establishment must actually com- 
municate to potentially hostile nations 
its approximate capabilities and order 
of battle. Otherwise, these total ca- 
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"QUALITY CONTROL” 



r or over a decade, Narmco structural 
adhesives and laminating materials 
have been produced under a quality 
control program with “teeth” in it. 
Quality control moves from exacting 
inspections of incoming materials through 
all the steps of compounding today’s 
most advanced types of plastic adhesives 
and structural laminating products. . . . 
through mixing, material processing, 
final tests and shipping — and even 
into the user’s production departments 
.... safeguarding the manufacturer’s 
own quality control program! 


Standards of quality are rigidly maintained 

at Narmco, year after year standards the 

user can depend upon! And they save 

production and re-work man-hours help the 

airframe and missile manufacturer do today’s 
toughest job — that of meeting tight production 
schedules under budget. That is why Narmco’s 
assured quality “Metlbond” adhesives and 
“Conolon" laminating materials are constantly being 

used in greater quantities and in new ways 

doing jobs every day that metals alone can’t do! 


To the manufacturer who uses Narmco products in the 
production of aircraft and missile parts and assemblies, 

Narmco’s quality control means better parts more 

uniform parts .... at lower cost .... and on schedule ! 



Normco technical field representatives 
throughout the United States and Con- 

design problems quickly, efficiently ond 
economically. For immediate assistance, 
write, wire or telephone — 


NARMCO RESINS & COATINGS COMPANY, Dept. 8 600 Victoria Street, Costa Mesa, Californit 


pabilitics will not be taken into ac- 
count when other nations decide on 
future courses of action. Thus we have 
the paradox that a genuinely secret 
weapon is absolutely worthless in pcace- 

All this is well known to our military 
leaders, of course. The recent epoch- 
making flight around the world by 
B-52s of the Strategic Air Command 
was simply a demonstration of the ca- 
pability of our forcc-in-bcing, and was 
well contrived to dramatize our global 
retaliatory force. Unfortunately, how- 
ever. this principle is sometimes lost 
sight of in the routine day-to-day regu- 
lation of the flow of aeronautical in- 
formation. Secrecy is sometimes re- 
garded as a virtue in and of itself, in 
disregard of the principle that a secret 
weapon lias no value. 

Real Secrets 

Sometimes this happens because 
there is a category of information re- 
garding current military capability that 
genuinely must be kept as secret as 
possible." I refer to that information 
which, while having little to do with 
the total capability that we should tell 
potential enemies about, is of such a 
nature that its knowledge by a poten- 
tial enemy would simplify his task of 
defense by giving him leverage for ef- 
fective countermeasures. A good ex- 
ample is the precise communications 
methods planned for use by the Navy 
or the Strategic Air Command. If these 
were known perfectly by any enemy, 
he could prepare himself to disrupt 
such communications at a time of his 
choosing, with potentially disastrous 
results. Another example is the detailed 
operating doctrine of such a force. 
Knowledge of this could greatly sim- 
plify defense. 

Even with respect to such vital sorts 
of information as those just discussed, 
it is worth noting that unremitting con- 
cealment is still not the optimum 
policy. The theory' of games developed 
bv the late John von Neumann is 
able to prove conclusively that a mixed 
strategv-now bluffing, now telling the 
truth-is preferable to any fixed strategy 
such as that of attempting uniform con- 
cealment. in anv situation such as the 
one obtaining here. 

Where Security Stifles 

The effect of security' requirements 
on the flow of technical and scientific 
information mainly relates to future 
military capability. Even without any 
impedance or restriction imposed on 
information flow in the name of secur- 
ity, great difficulties exist in establish- 
ing effective communications. 

The vast growth of our research 
establishment and consequent require- 
ment for an increase in the numbers of 
scientific communications have not 



Aid to Progress 


The basic reason for desiring prompt 
and effective dissemination of the re- 
sults of scientific and technical work is 
that further rapid progress will thus 
be facilitated. When concealment of 
scientific work is considered in the 
name of security, it must always be re- 
membered that the effect of such con- 
cealment will be felt both in our own 
development community and in that 
of our potential enemies. If our total 
technical competence is greater than 
his, then on balance we shall hurt our- 
selves by suppressing the free publica- 
tion of technical information. 

A good example is afforded by the 
Radiation Laboratory series of 27 tech- 
nical volumes describing the work done 
during World War II on radar and 
microwave electronics. This series was 
dedicated to the proposition that the 
5,000 or more technical man-vears spent 
on wartime radar development should 
not have a transitory value but. instead, 
should be preserved as a basic for fur- 
ther work. The resulting books, which 
appeared in the years 1947-1951, have 
sold very widely, both here and abroad. 
I have often heard them criticized bv 
people who claim that wc have “made 
a present” to Russia of everything wc 



The Gaertner 
Scientific Corporation 

1256 Wrightwood Ave., Chicago 14. III. 
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Avi at i o n Memo 



Every aircraft 
fastening 
can now be done with 

one recess by American! 

the name is Torq-Set 


and it’s the only fastener that will. meet 

1 An exclusive development of the American 
Screw Co., TORQ-SET enables one recess to 
do every aircraft fastening job. It is adapt- 
able to all head configurations in an unlimited 
range of sizes. 

2 TORQ-SET fasteners are mass produced 

ply for doing all your aircraft fastening jobs. 
Because it is a completely-forged product, it 
combines extreme precision and superior 
strength with unlimited production. 

3 With TORQ-SET — a simple one-piece 
bit — that adapts to any type wrenching tool 

4 TORQ-SET can be power driven, at close 
quarters, tighter than any other fastener yet 


removed without difficulty. This is because 
the unique recess has driving walls that form 
a direct axis for driving. And TORQ-SET is 
supplied in high strength alloy steels (includ- 

mits extremely high wrenchability without 


5 TORQ-SET is the only 



TORQ-SET can help solve 
>n problems. Write, wire or 
ran Screw Co., Willimantic, 



learned, by taking so much effort, in 
this important field. 

In my own opinion, this view com- 
pletely overlooks the fact that we also 
made ourselves a present of the results 
of this work. And I think that no one 
can deny that we have made better use 
of this information than the Russians 
have done. Our advanced electronics 
progress is rapid and exciting; theirs has 
been sowewhat slower ana more per- 
functory. 

Nuclear Jolt 

The field in which Russia has given 
us our biggest recent surprises is that of 
nuclear physics. They exploded a ther- 
monuclear device far earlier than they 
could have done on any timetable tied 
to espionage. At the Geneva confer- 
ence on the peaceful uses of atomic 
energy, they startled our representatives 
by the scope of the thermonuclear work 
discussed. And this is a field in which 
we had been most cautious about pub- 
lication. 

Tlius it is clear from the record that 
the technical interests of Russian sci- 
ence, far more than our own policies re- 
garding the publication or suppression 
of technical information, have repre- 
sented the major factor governing their 
progress. At the same time, our own 

E regress was being slowed whenever we 
ampered or restricted publication of 


the results of our work in the past. 

In the interests of security by achieve- 
ment, as opposed to security by conceal- 
ment, we should probably communi- 
cate as widely and promptly and effec- 
tively as we can the results of our 
massive current research and develop- 
ment program. To do less is to confess 
that our total development capability is 
inferior to that of our potential enemies. 

In deciding who shall have access to 
information handled under security re- 
strictions, much is made of determin- 
ing whether or not a proposed recipient 
has a "need to know" the information 
in question. The "need to know” is a 
meaningful concept with respect to the 
sort of operational information that we 
have already noted must be closely held 
in the national interest. 

It is far less meaningful in respect of 
engineering information. It is entirely 
without meaning in respect of highly 
creative engineering work or scientific 
research. 

For a security officer to assert that 
such a man as Edward Teller docs or 
docs not have the need to know of the 
lesults of the scientific work of another 
man in his field is ludicrous and 
absurd. Teller, being a theoretical physi- 
cist, is engaged in improving our or- 
dered understanding of natural phe- 
nomena. I am sure he has, before the 
fact, no way of judging whether or not 


the work of another man will help him 
in doing this. I am perfectly sure that 
no security officer could know; for, if he 
could, he could presumably replace 
Teller as a physicist, since he knows 
what Teller will next discover. 

Even though we can sec that the 
concept of the "need to know” loses 
its meaning at the wellspring of funda- 
mental science, still we must appreciate 
the justification for the concern of 
security people with even the most ad- 
vanced scientific work. This concern 
springs from the hitherto unparalleled 
speed with which fundamental scientific 
discover}’ is translated into practical 
engineering application. 

Time Span 

Half a century elapsed between the 
discover}' of electromagnetic induction, 
which made the electrical power indus- 
try possible, and the birth of the indus- 
try. Fifty years later, a quarter of a 
century separated the discover}' of radio 
waves by Hertz from the memorable day 
on which Marconi transmitted the letter 
"S” across the Atlantic Ocean. Only 
six years went by between the dis- 
covery of nuclear fission, which made 
atomic bombs conceivable, and the 
Trinit}' explosion in New Mexico, 

Thus practical affairs, including mili- 
tary posture, are likely to be pro- 
foundly affected-and very promptly- 



Stop Surface Corrosion FAST and ECONOMICALLY 
with CEE-BEE’s Cleaning and Brightening Method 
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F8U Catapulted From Carrier 

Maximum lift attitude of F8U-1 during carrier take-off demonstrates value of a variable incidence wing in easing job of flying aircraft 
with leading edge droop. Wing is at large angle of attack for maximum efficiency of deflected leading edge device, while pilot's seat is 
approximately in normal flight position and his field of vision is unimpaired. Note vents in tail, apparently for afterburner shroud cooling. 


by advances made in fundamental sci- 

Therefore, as much as we may de- 
plore the meddling of security officers 
into scientific affairs, however inappro- 
priate we know it to be, still we should 
appreciate the reasons which motivate 
this concern. The impossible task which 
the censors of scientific publication have 
undertaken is nevertheless one which— 
if achievable, as it is not— would be de- 

Benefits of Research 

Finally, we come to the obvious 
point that the results of the massive 
research and development program cur- 
rently supported by military budgets 
are of the greatest possible use in de- 
veloping the peaceful economy. A di- 
rect and immediate example of this is 
afforded by commercial air transporta- 
tion, whose growth and development 
constitute one of the major technical 
phenomena of our age. It is not unfair 
to attribute a major part of the tech- 
nical advance in our air transport 
capability to aeronautical developments 
sponsored and paid for by the military 

These benefits to commercial avia- 
tion from military development work 


have come about only because of the 
timely release from security restrictions 
of the pertinent technical infonnation. 
This illustrates how the general peace- 
time economy can benefit from techni- 
cal development first made with mili- 
tary requirements in mind. Whenever 
the declassification and ordinary' publi- 
cation of such work is admissible from 
thp military standpoint, there is no 
doubt of its desirability' from the over- 
all point of view. 

There is evidence that cognizant 
agencies of the Department of Defense 
arc aware of the dangers which inhere 
in the oversuppression of technical in- 
formation interchange. However. I 
have sometimes encountered the atti- 
tude that the suppression of informa- 
tion is beneficial and worthwhile for 

What Should Be Done 

This, as I am sure we can all agree, 
is far from the case. We have seen 
that: 

• Information on present military ca- 
pability must reach the potential enemy 
to give the military capability any 
peacetime value. 

• Certain classes of operational informa- 
tion must be most carefully safe- 


guarded. These are defined by the 
leverage for countermeasures that they 
mav afford. 

• Even with respect to such sensitive 
information, unremitting suppression 
docs not afford the best concealment. 

pagated only with difficulty, even ignor- 
ing the efforts to impose classification 

• Suppression of technical information 
will benefit us only if our development 
capability is inferior to that of other 

• There is no such thing as a meaning- 
ful definition of "need to know" in any 
scientific field. 

• The desire to regulate scientific com- 
munication understandably springs 
from the present immediate connection 
between science and technology. 

• When military considerations permit, 
the free release of technical information 
is always in the public interest. 

This last point is true not merely 
because peaceful technology and mili- 
tary technology are closely related— 
though they arc. 

It is also true because a democracy 
can choose wise courses of action only 
when the people generally are ade- 
quately informed. 
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t&nrtS I PB-20 

V / 

AUTOMATIC FLIGHT CONTROL 


SYSTEMS 


SELECTED FOR JET-AGE MILITARY AND COMMERCIAL AIRCRAFT 


What is the trend in specifying automatic flight control systems for jet-age aircraft? Far more revealing 
than any words we could write is the selection of Bendix PB-20 systems by the airframe manufacturers, 
services and airlines shown on the following pages. And, in many instances, the PB-20 is complemented 
on these airplanes with Bendix Flight Director Systems and Continental or Polar Path 11 Compass Systems. 

ECLIPSE-PIONEER DIVISION, BENDIX AVIATION CORPORATION, TETERBORO, N. J. 





selected for DOUGLAS C-133A 

World's Largest Turboprop Airplane 


PB-20B 


Automatic Flight Control Systems 


selected for LOCKHEED 1649A SUPER CONSTELLATION 

World's Longest-Range Commercial Airliner 

AIR FRANCE • LAI-ITALIAN AIRLINES • LUFTHANSA GERMAN AIRLINES • TRANS WORLD AIRLINES • VARIG AIRLINES OF SRAZIL 


PB-20A 


Automatic Flight Control Systems 






CORPORATION 





PB-20D 


Automatic Flight Control Systems 


selected for BOEING 707 


PB-20C 


Automatic Flight Control Systems 


selected for CANADAIR CL-28 

Largest Airplane Yet Made in Canada 
PB-20-equipped Canodair Cl-28 airplanes ore to be used for maritime reconnaissance by the 
ROYAL CANADIAN AIR FORCC 


if 


iNDIX AVIATION CORPORATION 




PB-20F 


Automatic Flight Control System 


selected for test and evaluation on CS2F-1 TRACKER 








PB-20E 


Automatic Flight Control Systems 


selected for LOCKHEED ELECTRA 

First American-made Commercial Turboprop A 





Automatic Flight Control Systems 


selected for CONVAIR B-58 HUSTLER 

America's First Supersonic Bomber 





Mill Sculptures Airfoil Shapes 


Ames Aeronautical Laboratory, Mof- 
fett Field, Calif., has installed and is 
operating a milling machine capable 
of turning out complex curved airfoil 
shapes and turbine blades from blanks 
ISxl8x96 in. for testing and use in 
the laboratory-supersonic wind tunnels. 

The miller was designed and built 
for Ames by Danly Machine Special- 
ties, Inc., Chicago. 

The machine traces pattern blocks 
of size and shape identical to the de- 
sired final piece. Pattern blocks are 
held in place hydraulically, and the 
mechanism holding the blank can exert 
an upward thrust of 8,500 lb. Both 
pattern block and blank arc held in 
place in the vertical instead of the 
usual horizontal position to eliminate 
any possible bending from the weight 
of the blank. 

Two tracer wheels follow the pattern, 
transmitting the desired contours to 
two identically located cutting heads. 
Both pattern and blank resolve at the 
same speed to insure identical shapes. 
Finished parts can be held to tolerances 
of plus or minus .004 in. Cutting speed 


varies from a low of 78 fpm. for high 
alloy steels to a high of 5,140 for soft 
aluminum alloy. 

Cost of the machine was 5564,000, 
including design. The fully automatic 
machine covers more than 600 sq. ft. 
of floor space, and uses 17 electric 
motors to drive all components. Re- 
liance Electric and Engineering Co., 
Cleveland, designed the controls. 


GE Creates Industrial 
Diamond Substitute 


A 3,5001' industrial substitute for dia- 
monds, which vaporize away at 1.600F, 
has been created by General Electric's 
General Laboratory, Schenectady. 

Laboratory director, Dr. Guy Suits, 
considers the man-made material which 
GE calls Borazon after its two constitu- 
ents, Boron and Nitrogen, as a potential 
substitute for diamond dust in industrial 
bard material grinding and a possible 
replacement for high temperature dry 
jewel bearings. 

Dr. Suits also considers the new ma- 
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WE 

COULDN’T 

SHAKE 

ITS 

ACCURACY 


This unretouched photo- 
graph shows the Lear 
Miniature Rate Gyro 
strapped to a jackham- 
mer, riding side-saddle 
through two hours of 
pneumatic nightmare. 
After this “shakedown 
run” the gyro still per- 
formed up to the most 
exacting specifications 
set for the newest Air 
Force, Navy and Army 
missiles. This gyro is 
available right now. 
How many do you need ? 


LEAR 

MINIATURE 

RATE 

GYRO 


torial an example of what can be ex- 
pected from super-pressure research. 
Tire discovery, he says, is a classic ex- 
ample of how a scientist mixes basic 
knowledge with luck in making a funda- 
mental discovery. 

Borazon’s discovery started when the 
similarity between graphite, which is 
diamond in the non-crystalline form, 
and “white graphite" or hexagonal bo- 
ron nitride, was noted by the labora- 
tory's Dr. Robert Wentorf. However, 
Boron nitride docs not have graphite's 
extra electrons which permits graphite 
being bonded in a crystalline structure 
to become diamonds, a transformation 
which GE accomplished in 1955 by us- 
ing 1,500,000 psi. super-pressures and 
5.000F temperatures. 

But when Wentorf used 1,000,000 
psi. and 3.000F and a third substance 
which GE did not disclose, he was able 
to make the talc-like boron-nitride pow- 
der grow into crystals. The nitrogen 
atoms "donated” electrons to the boron 
atoms which in turn used the extra 
electron to form another chemical bond 
with a nitrogen atom until all the slip 
boundaries of the amorphous powder 
were interlocked together. The resultant 
"cubic boron nitride” is not only a sub- 
stance unknown in nature but the first 
substance to have a hardness anywhere 
near a diamond’s. 

X-ray diffraction photographs further 
verified the similarity by showing that 
the Borazon crystal structure was prac- 
tically identical to that of diamonds. 

For industrial work it is expected to 
be superior to diamonds because it will 
withstand the higher grinding tempera- 
tures of the new high temperature ma- 
terials which are becoming more popu- 
lar. especially in aircraft, and it will 
ease our present dependence upon po- 
litically uneasy Africa as a sole source 
for diamonds. 

Tire General Laboratories policy is 
to turn promising scientific discoveries 
over to GE manufacturing divisions for 
exploitation. 

New Nickel Alloy 
Produced for Jets 

A new high temperature nickel alloy 
expected to find use in highly stressed 
parts of turbojet combustor sections is 
being produced by the International 
Nickel Company. Another possible use 
is in the nose cones and airfoil leading 
edges of hypersonic aircraft and missiles. 

rhe new alloy is similar in composi- 
tion to the manufacturer’s nickcl-iron- 
chromium allov but in addition it 
contains about 1.0% titanium. It is de- 
signed to operate at temperatures of 
1.400F and higher. 

The alloy sheets are annealed at. 
1,900F-1,950F. A good combination 


of strength and formability arc reported 
bv fabricators who process anneal their 
parts at 1,800F-1,850F from 20 to 
30 minutes and air cool them rapidly. 
Tensile and rupture strength below 
1.200F can be improved by cold 
working but the manufacturer advises 
against this if the part is to be welded 
because of the stress concentration 
which will form along the edge of the 

Cvclic oxidation tests conducted at 
1.600F for periods from 100 to 1,000 
hours showed that the weight change 
with time was about the same as that 
for the alloy without titanium. In both 
alloys the weight change is a gain be- 
cause of the tight adherence of the ox- 

F-104 Crash Kills 
Lockheed Test Pilot 

Palmdale AFB, Calif— Lockheed test 
pilot Joseph W. Ozier was fatally in- 
jured in a crash of an F-104A inter- 
ceptor during a landing approach at 
Palmdale AFB on Feb. 15. 

Ozier, 32, died of injuries on the 
following day. Observers said he ap- 
peared to be making a routine approach 
immediately before the supersonic Star- 
fighter crashed. 

A veteran of the Fifth Air Force dur- 
ing World War II, Ozier joined Lock- 
heed in 1951. He was a founder and 
acting secretary of the Society of Ex- 
perimental Test Pilots. 

Bell HUL-1 Completes 
Fleet Indoctrination 

Fort Worth-Bell HUL-1 utility heli- 
copter has completed its fleet indoctri- 
nation program test ahead of schedule 
and is being delivered to Navy units for 

I1UL-1 completed a test program 
scheduled for 2S days in 18 flying days. 
The four machines used in the trials 
accumulated 501.2 hours of flight time. 

During the test period, HUL re- 
quired .74 of an hour for maintenance 
for each hour of flight. Bell points out 
that this record is substantially better 
than' the average ratio of three hours 
of maintenance for every flight hour 
normally found in such accelerated test 
programs. 

.icimiral James S. Russell, chief of 
the Bureau of Aeronautics, praised the 
HUL maintenance record in a letter 
of commendation and said this aspect 
is most encouraging” because the HUL 
was ordered for use in remote areas and 
for logistic simplicity. 

Bell is delivering the HUL to both 
Atlantic and Pacific fleet units. Heli- 
copter’s primary mission will be ice- 
breaker patrol and support in the Arctic. 



ON THE NEW 


LEAR MINIATURE RATE GYRO 



RUGGED AND DURABLE- It has been vibrated 
up to 20 G’s and 2000 cps. and submitted 
to shock up to peaks of 110 G’s without 
significant effect. 

UNIVERSAL OUTPUT— Electro-magnetic pick- 
off supplies 6 volts, 400 cps. into a 10,000 
ohm load at maximum rate input. Thus, 
units of different maximum rates may 
be interchanged without modification. 
Unit is also available including integral 
demodulator in a mounting base for ap- 
plications requiring a DC signal output. 
HIGH ACCURACY-Unit weighs only 1.2 
pounds, measures only 114" diameter by 
3%" long, yet resolution, threshold and 
hysteresis closely approach zero rate. 
MINIMUM "CROSS-TALK''- Patented design of 
torsion bar provides previously unreal- 
ized cross axis stiffness. Movements in 
insensitive axes virtually eliminated. 
LOW THERMAL NULL SHIFT- Use of thermally 
compatible materials for all associated 
parts brings about new lows in the 
amount of null shift resulting from tem- 
perature changes. 

UNIFORM DAMPING -Through selection and 
close control of piston and cylinder ma- 
terials and damping fluid, the damping 
orifice varies with temperature to uni- 
formly compensate fluid viscosity varia- 
tion. Damping is thus maintained at .7 
± .3% critical throughout the operating 
temperature range of —65 F to + 165 F 
without the use of heaters. 

VERSATILITY- Unit is available with either 
26 or 115 volts, 400 cps., 3-phase or 115 
volts, 400 cps. split single phase motor. 
Can be supplied for any maximum rate 
required. Unit is readily adaptable to 
requirements involving different signal 
outputs and damping characteristics. 
2 and 3 axis packages also available. 
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well on their way with 


AMWELD* 

The manufacture of today's supersonic jets, missiles, and rockets has placed a burden on 
the prime contractor. He must be concerned with the ability of hundreds of subcontractors 
to produce components to the rigid quality demanded by aircraft specifications. 
American Welding is proud of its record as a supplier of flash-welded rings and components 
to major United States jet engine manufacturers. Let Amweld's Industrial Products 
Division study your problem in circular welded components. Your 
production, too, can be "well on its way with Amweld." 

THE AMERICAN WELDING & MANUFACTURING CO. . 42G Dlelx Road, Worron, Ohio 


AMERICAN WELDIN 

The World's Leading Manufacturer of Welded Rings 
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EQUIPMENT 


British Report Progress on 
Angle-of-Attaek Instruments 



thus achieving the best fuel economy 
and reducing the flying effort. 


Use of the system in naval aircraft 
makes deck landing safer, easier and 
slower. The pilot is able to approach 
safely at the optimum speed for the 
aircraft irrespective of the weight condi- 

This fact together with the quicker 
response rates means stalling margins 
can be reduced and approach speeds 

Most aircraft land at the minimum 
speed defined by the gross weight, 
which is consequently faster than need 

Constant Ratio 

Tire system owes its development to 
the simple fact that the ratio between 
picssure (p) at a selected position on 
the wing and the stagnation pressure 

= 2 remains substantially con- 
stant for a given angle of attack for all 
air speeds. (It neglects R„ effects.) 

The value of this ratio varies almost 
linearly with angles of attack as repre- 
sented m big. la by the dimensionless 
ratio V/V. where V is aircraft speed 
and V. stalling speeds. The relation- 
ship in Fig. lb is more difficult to cali- 

Thc computing clement can then be 
arranged to present the p/q ratio on a 
dial suitable calibrated to read the de- 
sired optimum values for varying flight 

'life p/q computing element in its 
original application took the form shown 
in Fig. 2 and it was used to monitor the 
Seaton Creaghc sound generator which 
is used as an aural aid for deck landing 
with the Navv mirror landing technique. 
If replaced speed sensing elements in 
the S. C. sound generator and has re- 
ceived extensive flight trials at the RAF 
Institute of Aviation Medicine Fam- 
borough and deck trials on I1.M.S. 
Bulwark. 

the p and q pressures respectively, act 
upon a beam so that their moments 
about the pivot balance at the optimum 
approach speed of 1.2Vs. For this 
value the instrument is independent of 
changes in aircraft weight and acceler- 
ated flight. But when the beam is de- 
flected the capsule displacement char- 
acteristics introduce a deviation error 
of up to 15%. 

Fig. 5 shows a servo version which 
instead of multiplying the capsule dis- 
placement, uses capsules of different 
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@ READS JET ENGINE SPEED to 


GUARANTEED ACCURACY of 


10 RPM in 10,000 RPM (zfcO.l %> 


The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The Takcal tests to guarantee that accuracy. 

The new B & H Takcal incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of ±0.1% in 
the range of 0 to 110% RPM. Additionally, the Takcal circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
reading. 

The Takcal’s component parts are identical with those used in the 
J-Model Jetcal Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the Jetcal Tester. 

The Takcal operates accurately in all ambient temperatures from 
— 40°F. to 140°F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 

For full information write or wire . . . 


B & H INSTRUMENT CO., INC. 

3479 West Vickery Blvd. • Fort Worth 7, Texas 


B S H makes the JETCAL® Analyzer 
and TEMKAL® Tester 




Salti-Engineering Office,, 

VALLEY STREAM, N. Y., 108 So. Franklin, lO 1-9220 • DAYTON, OHIO: 209 Commercial Bldg.. Ml 4563 • El SEGUNOO, CAL, 427 E. Grand Ave., EA 2-1644 




effective piston areas arranged so that 
capsule restraint is nil at the optimum 
value of the pressure ratio. A servo 
motor follows up the capsule displace- 
ment by movement of a screw, its angu- 
lar displacement being used to operate 
the wipers. One original version is 
shown in Fig. 4. 

As no friction enters into the capsule 
movement, the sensitivity is governed 
by the servo hunt, which by the use of 
back contact relays and high precision 
gearing has been increased to 0.2 j kt. 

The latest form now favored for gen- 
eral development is shown diagrammati- 
cally in Fig. 5. It determines the p/q 
ratio over the whole possible flight 
range and can therefore be used to 
determine the angle of attack under all 
flight conditions. 

Two capsules are mounted in a frame 
at right angles to each other. Links run 
from the capsules to a pivot where they 
meet a third link which is rotatable 
about the pivot. If the capsules arc of 
equal size then tan 0 = p/q. A servo 
mechanism is arranged to swing the 
third link so that links one and two re- 
main perpendicular thereby summing 


vcctoriall; the capsule forces and deter- 
mining 0. This can be used as a suitable 
basis for calibrating the cockpit pre- 

Aerophysics Designs 
Rotating Balancer 

A simple vertical balancing machine 
capable of dynamic balancing of large 
rotating elements such as spin stabilized 
rocket motors, rotating launchers, heavy 
fiy-whccls and turbines has been de- 
signed by Acrophysics Development 
Corp. Rocket motors may be tested 
while firing. The unit is capable of 


checking equipment weighing up to 
5,000 lb. and producing 20,000 lb. of 
thrust. Maximum dimensions of speci- 
men unit arc 10 ft. in length and three 
ft. in diameter. Rotating speeds are up 
to 10,000 rpm. 

Units weighing several hundred 
pounds have been balanced to an ac- 
curacy of about one-millionth of a 
radian. The test and correction pro- 
cedure took about an hour. 

With minor changes in the suspen- 
sion system, the test stand may be 
adapted for measuring jet misalignment 
of rocket motors generating from 100 
to 20,000 lb. thrust. Five of the stands 
are now in use. 
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NEW HAMPSHIRE BALL BEARINGS, INC. 


Subject: FACTORS TO CONSIDER IN MINIATURE BEARING APPLICATION 


The Retainer Bearing fitted with the 
one-piece crown retainer is well suited 
for the great majority of instrument 
applications. Even ball spacing pro- 
duces good performance at low-moder- 
ate speeds, and it can also handle 
radial or thrust loads. Improved fabri- 


© 


© 


low-torque 


eating techniques result i 
tainers being specified f~ 
requirements. 

Phenolic Retainers machined from 
phenolic plastic allow higher speeds 
and also provide some retention of 
lubricant. This retainer is used with 
angular contact bearings where one 
land is ground away from the inner or 
outer ring to permit bearing assembly. 
Such a design permits thrust only in 
. the direction of the side 
having the full land. 

The Full Bearing has 
a full complement of 
balls. Filling notches 
are ground on one side 
of each ring to allow as- 

steadily being replaced 
by retainer bearings 
which cost less to man- 
ufacture and assemble. 
It has an advantage for 
certain applications re- 
quiring maximum ra- 
dial load capacity, but 
unable to handle 


Retainer Bearing — Exploded and Assembled Views 


notches. Contact between the balls 
creates friction which makes the full 
bearing unsuitable for low torque or 
high speed applications. 

MATERIALS 

Stainless Steel's anti-corrosive proper- 
ties have made it first choice for bear- 
ings used in precision instruments, and 
it has become one of the standard 
materials for this purpose. It can be 
ground and finished to a high degree 
of precision. 

Chrome Steel should only be speci- 
fied when bearings must operate at 
critical limits of capacity, a condition 
not often encountered in instruments. 
It has a somewhat higher load rating 
than stainless steel but is subject to 
rapid corrosion if not protected during 
handling and use. 

Beryllium Copper should be restric- 
ted to applications which definitely re- 
quire non-magnetic properties in the 
bearings. All components of the bear- 
ing are fabricated from this material. 
If non-magnetic properties are not 
required, stainless steel is a better 
selection. 


A miniature bearing is seldom opera- 
ted at or near its rated load capacity. 
However, the designer must have- suffi- 
cient information to assure intelligent 
selection. The load ratings presented 
in the New Hampshire Ball Bearings, 
Inc. catalog tables are based on stand- 
ards established by the AFBMA after 
extensive studies and ti ' 
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from standstill under clearlv estab- 
lished conditions of mounting and 
loading. 

Torque tests can reveal much about 


help in solving I 
problems in de- M 
signing instru-fl 

electro - mechani- 
cal assemblies. 

Free to engineers, draftsmen and 
purchasing agents. 

Write New Hampshire Ball Bearings, 
Inc., Peterborough 1, N.H. 




OLYMPUS 6 engine, rated at 16,000 lb. thrust, is mounted in new Bristol test cell. 

Bristol Builds Dual Test Plant 


Test plant constructed by Bristol 
Acro-Engines Ltd. is designed to handle 
engines up to 25,000 lb. thrust, and 
with minor modifications to the engine 
mounting cradle, engines to -10,000 lb. 
thrust. 

Currently the plant is being used for 
ground running of the Bristol Olympus 
6 turbojet engine. Thd engine has com- 
pleted a 150 hr. type test run at 16,000 
lb. thrust. 

Bristol said the engine thus became 
the most powerful type tested engine in 
the world. Thrust of 17,300 lb. has 


been observed during running. 

To avoid duplication of essential 
units, the new plant has been designed 
as a double unit, with one test cell on 
cither side of a central control room. 
Three 60,000 gal. tanks, capable of de- 
livering 400 gpm. to the plant, provide 
fuel for engines on test. 

Noise of the jet blast is muffled by 
fork shaped detuners. Two are con- 
nected to each cell by a fork shaped 

Jet blast is deflected vertically at the 
twin outlets of each unit. 


CENTRAL station between dual test cells controls ground running of engines. 


DARNELL 


► CASTERS AND WHEELS 


provide Oufefiwdwg 
PERFORMANCE AND ECONOMY 



features you’ll like 


FREE MANUAL 
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NOW! NEW KAISER ALUMINUM EXTRUSION PLANT 
SPEEDS SERVICE TO MIDWESTERN INDUSTRIES 


Kaiser Aluminum’s new, modern extrusion plant at Dolton, Illinois now makes 
possible even faster service to users in midwestern industrial centers. 

Strategically located in the heart of America's industrial complex, the Dolton 
plant’s expanded production facilities assure you of an abundant, convenient 
supply of high quality aluminum extrusions. 

Production facilities include five extrusion presses— two 850-ton presses, one 
1250-ton press, one 2100-ton press and a 3000-ton press now being installed. 
The plant can supply 18,000,000 pounds of quality extruded shapes and tubing 

Modern remelt, billet casting and die making facilities, plus a 100-ton 
stretcher, make Kaiser Aluminum’s Dolton plant one of the most complete ex- 
trusion plants in the country. 

THREE KAISER ALUMINUM EXTRUSION PLANTS SERVE YOU 

With the new plant at Dolton, three Kaiser Aluminum extrusion plants are now 
in operation to meet your increased demands. 

At Halethorpe, Maryland, Kaiser Aluminum operates two other plants; one 
with an annual capacity of 46,000,000 pounds, the second with an 18,000,000 
pound annual capacity. 

T\vo huge 8000-ton heavy presses in the second Halethorpe facility produce 
hollow shapes up to 17 inches in maximum cross-sectional dimensions, and flat 
sections up to 24 inches wide, 85 feet in length. 

These three plants place at your disposal one of the largest, most versatile 
extrusion operations in the nation. Whether your requirements are military or 
commercial, Kaiser Aluminum is geared to deliver the highest quality extruded 
products in the shortest possible time. 

For immediate attention to any extrusion request, contact the Kaiser Alumi- 
num sales office listed in your classified telephone directory. Kaiser Aluminum 
8s Chemical Sales, Inc., General Sales Office, Palmolive Bldg, Chicago 11, Illi- 
nois; Executive Office, Kaiser Bldg, Oakland 12, California. 



the bright star of metals 


See " 





IF YOU REALLY WANT TO WORK 
WITH A REAL WORKING COMPANY 

... if you wane to work directly with management in an eager, earnest, 
close-knit engineering department that gets big things done, get the 
facts on your future at fast-growing Rohr . . . world leader in aircraft 
power package design and production. Permanency and stability are 
assured by big, long-range commercial projects which make up nearly 
half of our current $200,000,000 backlog. 

Also important to your future at Rohr is the fact that Rohr builds- 
thousands of different aircraft components of all kinds for most of 
America’s leading commercial and military planes. 

Skilled production design engineers are urged to inquire at once, 
enclosing resume to J. L. Hobel, Industrial Relations Manager, 
Dept. 38. 
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German Technique 
Strengthens Sheet 

Bonn— Technique that reportedly in- 
creases the buckling and bending re- 
sistance of any sheet material— metal, 
plastic, pressed wood or glass— two-fold 
or more has been developed by Calot- 
tan-Tcchnik, Gerhard Holland of 
Frankfurt, West Germany. 

Idea behind new technique: sheet 
is cast or shaped into a surface pattern 
of elevations and projections so as to 
give no preferential axis of inertia. Any 
cross-section through the material pre- 
sents a nonuniform stress plane. 

Having almost 10 times the bending 
modulus of flat sheet, according to tests 
on steel specimens at Staatlichc Mate- 
rialprucfungsanstalt (the government 
materials testing institute) in Darm- 
stadt, the Calottizcd sheet would halve 
materials costs for any desired bending 
strength. 

It is claimed that the new technique 
also increases ductility, making the ma- 
terial 80 to 100% more resistant to 
impact. 

License negotiations arc said to be 
under way with several German stcc! 
and plastic firms and similar talks have 
been initiated with U. S. companies. 
So far, trials have been run ofl using 
conventional roll mills equipped with 
one final stage roll having the cup- 
shaped element pattern. 

Two or more sheets can be joined 
into a single panel, which reportedly in- 
creases buckling and bending strength 
more than 10 times that of similar 
weight flat-sheet structure. Sheets arc 
joined at mating projections, i.e., a de- 
pression of the outside sheet with an 
elevation of the inside sheet, usually 
by welding. The double sheet construc- 
tion dampens vibration and sound, it 
is claimed, and insulates effectively. The 
hollow framework between the two 
sheets can be filled with material. 

The sheets are adaptable to conven- 
tional shaping methods. The cup- 
shaped elements, when separate siding 
sections arc joined together, can be 
made to overlap and interlock, thus re- 
ducing the number of required fittings. 

Applications possible, according to 
Calottan-Technik, include construction 
of flutter-free aircraft wing and tail 
assemblies. 

Harvard Center Will Study 
Speed, Altitude Responses 

A Hanard-Guggcnheim Center for 
Aviation Health and Safety will be 
established at Harvard University's 
School of Public Health in Boston. 
New center will study responses of hu- 
man body to extreme speeds, altitudes, 
temperatures and toxic agents in flight 
and on the ground. 
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Navy Develops Trainer 
For Weapons Loading 

New type of training aid— a Weapons 
Loading Trainer— has been developed 
by the Navy for its North American AJ- 
2 twin engine attack bomber. Training 
results with the new device have been 
so successful that the Navy plans to de- 
velop a similar trainer for its Douglas 
A3D, twin-jet bomber. 

The current trainer consists of a sim- 
plified AJ-2 cockpit and mocked up 
partial fuselage and wings. Latter in- 
cludes a bomb bay section complete 
with suspension racks used in weapons 
loading operations. The cockpit con- 
tains all the armament selection and 
power switches and controls used in the 
actual aircraft. 

Trainer simulates the aircraft wiring 
used for pre-flight check, loading actual 
or simulated weapons, and post-flight 
check. It can handle all weapons com- 
patible with the AJ-2. 

The device, which includes a mal- 
function capability, is mounted on land- 
ing gear to make it both realistic and 
mobile. It was designed for use on 
carriers, in hangars or on the flight line. 

The weapons loading trainer was de- 
veloped under the supervision of Train- 
ing Device Center's Regional Office and 
was fabricated by Overhaul and Repair, 
both NAS, Norfolk. 


Navy Will Try Fueling 
Ship by Probe-Drogue 

Probe and drogue refueling, long 
standard operating procedure in the 
Air Force and Naval Aviation, will be 
tried by the Navy on a ship-to-ship basis. 

The operation, very similar to in- 
flight refueling, will involve engaging a 
nozzle connected to a hose from the 
tanker ship into the throat of a coup- 
ling on the receiver ship. The two units 
will back together automatically. 

Flight Refueling, Inc., has been 
awarded a contract by the Navy De- 
partment for the design and manu- 
facture of the ship-to-ship assemblies. 

Ganadair Receives 
$2 Million Contract 

Montreal— Canadair Ltd. has received 
a 52,005,830 contract for aircraft elec- 
trical equipment from the Canadian De- 
fense Production Department, Ottawa. 

Curtiss-Wright of Canada Ltd.. 
Montreal, at the same time was awarded 
a contract for aircraft spares amounting 
to 51.443,936 and Bristol Aircraft 
(Western) Ltd., Winnipeg, received a 
contract for repair and overhaul of air- 
craft totaling $1,220,000. 



Have you the growth 
potential to make 
top money as a 


CONVAIR 
MISSILES 
MAN? 


Get the facts on CONVAIR POMONA in sunny Cali- 
fornia— first fully-integrated missile plant in the U.S.A. — 
designer and builder of the Navy’s terrier supersonic, 
surface-to-air missile. 

Naturally, you’ll work with the most modern electronic 
equipment known. Better yet, you’ll work with the kind of 
engineering talent that creates such equipment . . . that is 
pacing the advance of science into outer space. 

You’ll have the scope and help to show what you can do 
. . . and top pay at every step you progress. You and your 
family will live (California-style) in the lush Pomona Valley 
at the foot of the snow-capped Sierra Madre. No commut- 
ing problems. Ample housing. True country living just 30 
minutes from downtown Los Angeles. 


Electronics 

Aerodynamics 

Dynamics 

Thermodynamics 


Operations Research 
Hydraulics 
Mechanical Design 
Laboratory Test 


Generous travel allowance to Engineers accepted. 
Write now, enclosing complete resume to: 


Engineering Personnel Dept. 3-F 

CONVAIR 

POMONA 

POMONA • CALIFORNIA 

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 




AVIATION WEEK, 


i, 1957 



INFRA-RED IS 
ULTRA-MODERN 




Aerojet offers qualified engineers and 
scientists unparalleled opportunities in 
every area of the guidance and propulsion 
field. 

Electronics Engineers 
Physicists 

Mechanical Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Mathematicians 
Technical Editors 


Thr GwialT... MOUNEMTO. 





Pre-Loaded Bins Tested 

Fust handling of Electro passengers' baggage may result from use of pre-loaded bins under 
test with mock-up of the turboprop transport. Lockheed Aircraft Corp. and American 
Airlines workers move a fiberglass bin by dolly to the fuselage (above left). Electrically 
powered cantilevered hoist is connected to the container, which is raised by push-button 
action to compartment level (above right). Bin then rolls onto tracks inside the com- 
partment (below), is push-buttoned via a conveyor chain to rear of baggage compartment. 
System is designed to load or unload complete set of four bins in four minutes. Baggage 
goes into the bins at ticket counter. Containers are 36 in. wide, 77 in. long and 24 in. 
deep, weigh 55 lb. empty. American expects the system to help achieve a 10-to-12 
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1944. ..RESEARCH . 1956. ..MASS PRODUCTION 

For 13 years Aerojet-General has pioneered 
the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 
the high-volume production of infra-red systems for: 

GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 



Electronics engineers . . . physicists . . . Aerojet invites you 

to pinpoint your own targets, "lock on” your own future. .. 
in the dynamic new field of infra-red. 






ENGINEERS 

SCIENTISTS 

at all levels of experience 


YOU’RE CLOSER TO BEING A NUCLEAR EXPERT THAN YOU THINK 

Only a handful of nuclear propulsion ex- 
perts exist today and General Electric has 
decided to develop its own specialists in 
this growing field. 

If you are a mechanical, aeronautical, electrical, 
chemical or civil engineer with training in any of 
the areas listed below, or a physicist with up to 
five years' experience, there may be a place for 
you in General Electric's Aircraft Nuclear Propul- 
sion Department. 

Your present skills can be utilized at once in many 
aspects of nuclear propulsion development, al- 
ready at the product stage at General Electric. 

The many things you'll need to know about nucle- 
onics will be provided by General Electric through: 

■ In-plant seminars conducted by specialists 

■ On-the-job contact with nuclear experts 

■ Company-sponsored advanced university study 
Men who join General Electric will find that their 
personal growth will keep pace with the expansion 
of the nuclear propulsion field itself. 



Also a few high-level openings for men with nuclear background and experience. 

LOCATION: 

SEND REPLY IN CONFIDENCE TO: 

Mr. J. R. Rosselot Mr. L. A. Munther 
P.O. Box 132 P.O. Box 535 

Cincinnati, Ohio Idaho Falls, Idaho 


GENERAL® ELECTRIC 


WHO'S WHERE 


(Continued from page 23) 


Rolfc Wyer, controller, Pachmayr Corp., 
Los Angeles, Calif. 

Tom C. Clark, director-military sales, 
Hoffman Laboratories, Inc., Los Angeles, 
Calif. 

Or. Louis F. Doty, head-aerodynamics 
dept,^ Aircraft Armaments, Inc, (jockeys- 

Cliff Anliker, superintendent-manufactur- 
ing, Aeronautical Division, Robcrtshaw-Ful- 
ton Controls Co., Anaheim, Calif. 

Charles E. Arnold, manager-avionics lab- 
oratory, Sylvania Electric Products, Inc, 
Waltham, Mass. 

Paul Burroughs, advertising manager, Air 
France (North, Central American and Carib- 
bean Division). 

Edmund C. Sulzman, general sales man- 


1. Finke, general manager, Poly- 
technic Research & Development Co, Inc, 
Brooklyn, N. Y. 

William E. Kurtz. Columbus Division 
representative (Washington, D. C. office), 
North American Aviation, Inc, Los Angeles, 
Calif. Mr. Kurtz succeeds Robert J. Clark 
who is opening North American's European 
office in Geneva, Switzerland. 

Carl W. Bollum, Sr, engineering assistant 
to the general manager. Guided Missiles 
Division, Fairchild Engine & Airplane Corp., 
Wyandanch, N. Y. 

Lcs H. Coates, manager (Dayton, Ohio 
office), Northrop Aircraft, Inc, Hawthorne. 


Calif. 


(West 


established 
1 lartford. 


Hamilton Standard, d 
craft Corp, Windsor Locks. Conn. 

vice president-engineering and production. 
Burton Manufacturing Co, Santa Monica, 
Calif. 

Paul Van Wert, flight operations nun- 
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FIRST OF NINE Federal spolwelding machines and automatic positioning tables is installed at Ryan for KC-135 and 707 program 


Ryan Spotwelds KC-135 Fuselage Lobes 


San Diego, Calif.— Ryan Aeronautical 
Co. is earning out the first spotwclding 
of large double-countered aircraft panels 
under automatic positioning and weld- 
ing control as part of its subcontract 
for aft fuselage sections of Boeing KC- 
135 tankers and 707 jet transports. 

Totaling 60 ft. in length, the two 
major sections comprise the largest 
structure ever subcontracted in the air- 
craft industry. 

Nine Federal spotwclding machines, 
built to order at $58,000 each, will be 
used when the program reaches full 
operation. 

They arc fed the aluminum skins by 
means of positioning tables, which in 
size dwarf the 1 3J-ft. high spotwclding 
machines. 

Specified By Boeing 

Early in the KC-135 program, Boeing 
specified spotwclding in preference to 
riveting of skin assemblies to save time 
and achieve a cleaner, smoother surface 
with less drag and weight. Originally 
the plan was to spotwcld only the com- 
paratively casy-to-handlc single contour 
skins. But after Ryan received the 
contract as sole supplier of the aft fuse- 
lage sections, Boeing asked Ryan to 


develop a technique of welding double- 
contour skin assemblies. 

In the beginning, Ryan built an ex- 
perimental handling device to carry' the 
sections through the welding machines. 
This employed a jaekscrcw leveling 
method, combined with hand position- 
ing. 

Four jackscrcws were mounted in an 
overhead set of monorails and attached 
to the welding frame to hold it in po- 
sition. The frame, holding the skins, 
was manually moved from one spot- 
wclding position to the next— a tedious 
process. 

This was not a solution but a com- 
paratively crude stopgap while the long- 
range production equipment was being 
developed by Ryan and General Rivet- 
ers, Inc. of Buffalo, N. V. 

General Riveters, which has concen- 
trated on electrically-operated position- 
ers for riveting, set out to build the 
first electronically-operated positioning 
tables for welding machines in the air- 
craft industry. The company had built 
tables for Drivmatic riveting of wing 
structures, using four-directional move- 
ment and cam mechanisms for height 
and level control. However, the in- 
tricate configuration of the KC-135 


skins required a new system of sensor- 
leveling to achieve sensitive reactions to 
electronic commands while guiding 
panels through the electrodes of the 
welding machines. 

Three of the Federal spotwcldcrs have 
been installed. They w'cigh more than 
58,000 lb. and at the throat measure 
73x5-1 in. Three-phase unipolar 250 
kva. transfonner supplies 100,000 amp. 
Crack-frcc welding of two thicknesses 
of .091 in. aluminum sheet can be ac- 
complished with a unipolar schedule. 
Black Box 

One of the nerve centers of the po- 
sitioning tables is the sensor-head, a 
black box with four nylon sensor knobs 
to control the level positioning of the 
skin as it comes into contact with the 
electrode, on which the sensor-head is 
mounted. Two of the knobs govern 
vertical motion, one controlling the 
right elevator and the other the left 
elevator of the table. On each end of 
the carriage, there is an elevator utiliz- 
ing screwjacks for lift and descent. 

On the carriage there is an elevator 
which raises and lowers a trunion 
mechanism. This mechanism is also 
driven in and out of the throat of the 
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KC-135 


welder by a transverse drive consisting 
of a horizontal screw jack mounted on 
the elevator carriage. 

The other two sensor-buttons effect 
rolling motion by operating a tilting 
mechanism consisting of hydraulic cyl- 
inders on each trunion. These cylin- 
ders rotate the trunion and the welding 
frame in which the skin is mounted. 

The two end carriages arc intercon- 
nected by a longitudinal drive rack used 
for longitudinal positioning of spot- 
welds. Transverse positioning of spot- 
welds is controlled by a transverse drive 
mechanism. 


To eliminate scratching of skins dur- 
ing movement, the panel is automati- 
cally raised 4 in. by electronic control 
of the sensing unit. This levels the skin 
assembly 4 in. above the electrode. 
Upon command to weld, the skin is 
automatically lowered in to contact 
with lower electrode, thus avoiding any 
rubbing action. 

Command Units 
A pendant is provided for control of 
the carriage in manual, increment spac- 
ing, and tape command operations. 
Manual controls arc used for location 


of the first spotwcld, for loading and 
unloading operations, and other con- 
trols requiring individual movement by 
the operator. 

Welding operations are normally 
controlled by the tape command unit, 
providing complete positioning in all 
directions, with automatic interlock be- 
tween positioner and welder. The in- 
crement spacer incorporated in the con- 
trols serves a dual purpose: 

• Welding repetitive welds of equidis- 
tant spacing, such as stiffeners on the 

• Assistance in cutting the tape for tape 
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Undergoing U. S. Army evaluation 
ests including airlifting externally 
slung cargo, this Marine Corps HOK-1 
demonstrates its ability. Shown here 
carrying a 2500 lb. jeep, it also takes artillery pieces, 
gas drums, ammo cases and other bulky materiel 

HOK-1 general utility helicopters are already in 
service with the U. S. Navy and Marine Corps where 
they are used extensively for search and rescue 
missions, medical evacuation, personnel transport and 
cargo carrying. 

The development and production of utility heli- 
copters is but one of many contributions Kaman has 
made to our National Defense effort. We're proud 


Kaman builds helicopters 
YOU FLY LIKE A PLANE 


Raman 


Is your Tl 


D on your fj ? 


For the solution MAIL the coupon 


Kaman 


THE KAMAN AIRCRAFT CORPORATION m 

7 1 Old Windsor Road 
Bloomfield, Conn. 

Send me solution to your rebus and information on Kaman. 
My engineering position ■’ 


City. 
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Since early in 1951 Beech Aircraft Corporation has been 
building wings for Lockheed's famous T-33 jet trainer. To date, 
more than 5.000 sets of T-33 wings have been produced along 
with hundreds of additional wings for Lockheed’s F-94C 
"Starfire" and T2V-1 "Seastar." As further evidence of this con- 
tinuingly successful subcontract relationship, Beechcraft is now 
producing the aft fuselage section of Lockheed's new F-104 
"Starfighter”, the world's fastest fighter airplane. 

You'll also find other major components and famous names 
on Beechcraft's subcontract production lines . . . canopies and 
windshields for Convair's F -102 delta wing fighter . . . fuel tanks 
for Republic’s F-84F fighter-bomber . . . and major sub-assem- 
blies for McDonnell's F-101 supersonic fighter. We're proud of 
the trust and confidence these outstanding companies have 
placed in Beech craftsmanship. 

Beech Aircraft Corporation has five major plants with 1 
million square feet of plant area and more than 7,000 skilled em- 
ployees . . . with capabilities. Beechcraft's manpower, tools and 
experience can be put to work to solve research, development or 
production problems. Whatever your needs, telephone or write 
Beechcraft's Contract Administration Division today. 




ENGINEERS! 


ARE YOU 
LOOKING FOR 
DIVERSITY? 

You can work in these fields 

in Southern California 

Telemetering 

Servo Valves 

Airborne Radar 

Miniature Electric Motors 

Missile Guidance 

Underwater Sonar 

Industrial Sonics 

Aircraft Hydraulics 

Bendix-Pacific offers you this broad 
cross section of absorbing tasks. 


command operations, including spot- 
welds of varying distances. 

To follow" the curvature of the skin, 
a tracing head is mounted adjacent to 
the upper electrode of the welder. It 
profiles against the edge of doublers and 
stiffeners to provide uniform edge- 
distance spacing. This operation per- 
mits two-directional movement— one 
being automatically controlled by the 
tracer. The other, by tape command, 
gives predetermined spot spacing po- 
sitioning. 

The punch-hole tape utilizes seven 
command channels, providing direc- 
tional and spacing control. Ten dif- 
ferent double-contour skin assemblies 
are spotwclded each with their own 
tape, which is in direct linkage to the 


carriage through a Selsyn positioner. 

For the single contour skins, Ryan 
first built a manually-operated posi- 
tioner consisting of a flat table designed 
originally for roll-spotwelding and pro- 
siding longitudinal index spacing. For 
spotwclding, a manual space was built 
for the table. This is controlled by a 
spacing bar attached to the side of the 
table; a spring-loaded ball fits into a 
notch in the spacing bar and the index- 
ing is performed notch to notch by 

Ryan now has two such tables for 
straight line spotwelding by Federal 
welders, of lesser dimensions than the 
double-contour machines. 

In addition, two General Riveters 
panel tables have been installed for 
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single-contour skins. These index both 
longitudinally and transversely with a 
combination of electrical and hydraulic 
controls. One table operates with a 
Sciaky welder that has an exceptionally 
deep throat for its type— 70 in. The 
other functions with a Federal welder 
with throat dimensions of 60 in. 

These single contour positioning 
tables incorporate a counting system, 
whereby the count is a predetermined 
number of A in. increments, the space 
between the spotwelds being multiples 
of these increments. 

A photoelectric cell counts light 
spaces. When the predetermined num- 
ber of light spaces has passed through 
the counting relay, the movement is 
stopped, automatically firing the welder. 
A conventional-switching system is used 
for longitudinal, transverse movement. 

On the flat positioners for single- 
contour skins, a television camera is 
placed beneath the table as an inspec- 
tion aid to determine whether the spot- 
weld is maintaining required quality. 
The receiver is in front of the operator. 
On double-contour skin positioners, 
television cameras may be used to assist 
the operator in controlling directional 

Handling of the aluminum skins and 
components of the size demanded in 
the KC-135 and 707 project is a criti- 
cal matter. The primary problem is 


maintaining the surface cleanliness 
necessary to attain the welding strength 
and quality required to meet structural 
and appearance specifications. Also 
critical is the time limit between etch- 
ing and welding. Welding must be per- 
formed within 24 hr. after etching to 
insure uniform cleanliness and electrical 
resistance for spotwelding current. 

Hie massiveness of the parts aggra- 
vates the handling problem. Skins 


must be protected from fingerprints, 
oil, dirt, etc. White gloves, special 
handling fixtures, coverings for parts 
while awaiting welding, and close con- 
trol through date-stamping are among 
techniques utilized. 

Approximately 77,000 spotwelds arc 
required to join skins to skins, skins to 
doublers and stringers, and bulkhead 
components together in the fuselage 


A little pull 
in the right 
place . . . 


Aircrafts' Who's Who Reports 

A cross section of the Who's Who in 
the aircraft industry— including Doug- 
las, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 

In addition to the greatly increased 
engine wiring speed, users attest to im- 

E roved shop safety — fewer skinned 
mickles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 




. . . saves 
Vs the usual 
wiring costs 


too 
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85,000 sq.ft, 
of progress. 

that won't stop! 


Austenal’s new microcast plant 

utilizes the ultimate in investment casting 
technique and equipment. 

Pioneer and leader in investment casting, Austenal, Inc., is 
building a new 85,000 square foot plant to augment its present 
Microcast production facilities. 

Austenal's new LaPorte, Indiana plant will allow for greater 
casting versatility, with the precision and superiority inherent 
in Microcast parts. 

New production line vacuum furnaces, designed especially for 
Austenal, will make possible the melting of high temperature 
alloys never before castable. 


"NEW LOOK" 



provides greater opportunities 
than ever! 

Our plan for continuous, controlled expansion— based 
on a healthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
■'heritage" at Cessna— and, the new, two-story, 44.000 
snuarc foot building illustrated below-designed cxclu- 
and specifically for our enginecrs-can be your 




Ces* 


You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States. Wichita is a friendly 
city ... a busy citv . . . ideal for family life and 
recreation. The school system is excellent . . . with above- 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is our future! 

Opportunities available for 

• Airframe Design • Jet Propulsion Engineer 

• Flutter and Dynamics 
Supervisor 

» Production Liaison 
Engineers 

• Technical Illustrators 

• Catalog and 
Maintenance Writers 

• Engineering Checkers 


• Weight Control 
Engineers 

• Power Plant 
Installation Engineers 
(Jet and Reciprocatina) 

• Airframe Stress 
Analysts 

(Competili 


write, 
wire 
or call 

Professional 

Placement 

Supervisor 

Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 


engineers: 


Ion, Photon Power Space Travel Hope 


San Diego— Difficult space travel prob- 
lems spanning the broad regimes of 

n ulsion, re-entry, human factors, 
ing and communications, environ- 
ment and measurements, and orbits 
were analyzed in this country's first as- 
tronautics symposium, sponsored here 
by Air Force Office of Scientific Re- 
search and Convair Division of General 
Dynamics Corp. 

Interest of 500 scientists and engi- 
neers from the military, industry and 
universities indicated that it probably 
will become an annual event. 
Propulsion system, probably one of 

nautical vehicle, will determine whether 
space trav el is possible and how far this 
travel will be. according to Dr. William 
Bollav, Acrophysics Development Corp. 
president, and panel leader of the ses- 
sion on propulsion. 

Photon Rocket 

An indication of how far thinking 
has progressed in the propulsion regime 
is the conception of the photon rocket, 
which was discussed broadly by Dr. 
Ernst Stuhlinger, chief of Research 
Section, Guidance Control Branch, 
Redstone Arsenal. 

While it is conceded by scientists 
that the creation of the photon rocket 
with the necessary large thrust-to- 
weight ratio is not within the range of 
present technical feasibility and is now 
onlv an interesting mathematical exer- 
cise, this propulsion system indicates 
horizons of space travel out of reach for 
‘‘classical" designs of space ships. 
Stuhlinger related that thorough studies 
on mechanics of photonic propulsion 
systems had been made by Prof. E. 
Sanger in Stuttgart. 

Assumption is that photons arc cre- 
ated by direct, total and controlled 

energy according to the fundamental 
Einstein equation E=mc'. If the en- 
tire mass of the propellant can be con- 
verted into energy according to the 
equation, the energy content of matter 
is 100 billion times higher than the 
chemical energy of conventional pro- 
pellants. referred to the same mass. 

Characteristic data of the photon 
spaceship, rescaled by Stuhlinger. 
showed that for a trip half around the 
earth the mass ratio (starting mass to 
final mass) would be 1.00007. Ship 
time would be 47 min. Figures for a 
trip to the moon would be 1.0003 and 
3.5 hr., respectively; planet trip. 1.006 
and 2 days; trip to Alpha Ccntauri. 
20 and 3.6 years. (A constant accelera- 
tion of 1G to the midway point, and 
a subsequent decleration of same mag- 
nitude was assumed.) 


Symposium Coverage 

Material lor this report on the three* 

Diego, sponsored jointly bv Air Force 
Office of Scientific Research and Con- 
vair Division of General Dynamics Corp. 
was gathered bv Irving Stone and 
Richard Swcencv.' members of Aviation 
Week's West Coast bureau, who at- 


Whilc the propellant mass needed 
for a voyage as far as the planets would 
be negligible. Stuhlinger said, the nec- 
essary mass ratio of a photonic ship 
capable of a round trip through the 
universe would require, for an empty 
mass of 600 tons, a takeoff mass equal 
to that of our whole earth. 

“Even though a photonic spaceship 
with those features cannot be accom- 
plished by technologists which will be 
at our command within a foreseeable 
time, they are very’ interesting as specu- 
lations because they give an impres- 
sion of where the limits are set in prin- 
ciple by the basic laws of physics as 
we know them today,” Stuhlinger de- 
clared. 

Chemical Power 

First trip through space probably 
will be made with a chemically pow- 
ered vehicle. (Bollav says that there 
will be improvement of 50% in effi- 
ciencies of propellants in the coming 
decade.) 

Nuclear or solar-powered ships, either 
heating a light gas or accelerating ions 
electrically, may become competitive as 
soon as the systems are developed to a 
perfection comparable to that of chem- 
ical ships. Stuhlinger said. 

Interest in ion propulsion systems 
was revealed rcccntlv in Aviation 
Week (Nov. 26. 1956'. p. 57; Feb. 18, 
p. 37). One possible scheme for an 
electrically propelled spaceship was out- 
lined by Stuhlinger. 

Primary power source is a nuclear 
reactor. Electric power is generated by- 
means of a turbo-generator with radia- 
tion cooler. Alkaline metal, such as 
rubidium or cesium, which ionizes 
easily upon contact with incandescent 
platinum, was chosen as the propellant. 
Ions and electrons are expelled at equal 
rates through thrust chambers. Recom- 
bination of ions and electrons imme- 
diately behind the thrust chambers 
eliminates space charge effects. If the 
ions were not neutralized they would 
form a cloud of charges behind the 


ship, act back to counteract thrust. 

Propulsion systems such as this could 
be applied to a spaceship having a 730- 
ton takeoff weight and a payload of 
about 150 tons. It would be capable of 
traveling to Mars in about 400 days 
and would require about 300 days for 
the return trip. Stuhlinger said. The 
entire trip, with stay time, might take 
about 34 years, he said. Optimum 
exhaust velocity of the ions would be 
80 to 100 km./sec.-about 30 times 
higher than for chemical rockets. Op- 
timum mass ratio would be about 2 to 
1. Acceleration of the ship would be 
low— about .000 1 G. 

Commenting on production of ions, 
Stuhlinger declared that to be suitable 
for a spaceship, the system would have 
to be as simple as possible and have 
few auxiliary devices to promote re- 
liability. The ion source, he said, should 
work with an ctficicncv of 95-100%. 
An ion source developed in the labora- 
torv. he revealed, has worked at an effi- 
ciency of 98%. 

Stuhlinger indicated that the ion pro- 
pulsion system could be built with 
techniques known today. 

Methods are lacking which can make 
a copious quantity of ions, according to 
Dr. Y. C. Lee. head of the Study and 
Applied Research Dept., Liquid Engine 
Division, Aerojet General Corp. It is 
important, he indicated, that basic re- 
search should be conducted on methods 
of obtaining high yield of ions, means 
for separation of positive from the neg- 
ative ions and practical methods of ac- 

Mcthods of producing ions in the 
gaseous state, lie said, included ioniza- 
tion by collision, by electromagnetic 
radiation, nuclear reaction, chemical re- 
action. use of shock tubes, and surface 
films in an intense field. 

Combustion Dynamics 

Commenting on chemical rockets, he 
indicated that component improvement 
in reliability, weight minimization, and 
system integration require additional 
effort. For the high thrust rocket en- 
gines required for astronautical travel, 
combustion dynamics will be a major 
problem area. 

Lee declared that experimental re- 
search was needed in the suppression 
of high frequency oscillatory combus- 
tion by baffles, interaction of shock 
waves and atomized propellants, struc- 
tural coupling, bubble formation due 
to axial vibration, spectroscopic meas- 
urement of gas components, and effect 
of mounting systems. 

Basic research on high-density plasma, 
a mixture of gas and electrically charged 
particles, such as ions and electrons, at 
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continuous temperatures exceeding 10,- 
OOOK, is being conducted by Giannini 
Research Laboratory, Santa Ana, Calif. 
Aimed at determining what occurs in a 
gas flow with high energy contact, the 
work is being performed under contract 
with AF’OSR. This experimental re- 
search is deemed necessary to discover 
what are the fluid dynamic laws gov- 
erning the flow of partially ionized gas. 

Depending on experimental results 
and theoretical interpretation, the use 
of the plasma may be related to pro- 
pulsion for space travel by bridging 
the gap between the chemical rocket 
and the pure ion propulsion system, 
Gabriel M. Giannini, president of the 
laboratory and of G. M. Giannini & 
Co., Inc’., told Aviation Week. 

Immediate practical application of 
the ionized jet (plasma) is in an ex- 
perimental high-tempcraturc, high-ve- 
locity, low-density wind tunnel for 
simulating re-entry conditions and 
testing shapes and techniques asso- 
ciated with the re-entry problem. Such 
a wind tunnel is now being assembled 
at the laboratory’. With a simple 
ionized gas jet, temperatures may be 
obtained which are at least twice 
those realized with the best solar fur- 
nace, Giannini said. This opens the door 
to materials research with temperatures 
not obtainable by other means. 

Using various gas mediums and en- 
ergy concentrations, power as high as 50 
kw./sq. m. of nozzle areas has been 
absorbed. 

Associated with Giannini in the re- 
search activity is Dr. Pol Duwez, 
California Institute of Technology, 
Prof. Leon Brillouin, well-known physi- 
cist, and Lt. Gen. Laurence C. Craigie, 
(ret.) a director of the company. 

General Electric Co. Missile and 
Ordnance Systems Department in 
Philadelphia is now operating a water 
stabilized electric arc for producing a 
high temperature ionized plasma jet in 
an evacuated tunnel for simulating 
ICBM nose cone re-entry conditions. 
Controlled temperatures in the tunnel 
have been achieved as high as 25,000F. 
General Electric is working with the 
University of Chicago's Midway Labo- 
ratory on this project. 

Evaluation of the relative merits 
of one propulsion system over another 
will require examination of many 
factors, some still unknown, according 
to George P. Sutton, chief. Preliminary 
Design Section, North American Avia- 
tion, Inc. For this reason it is not 
possible to make a general statement 
now concerning the optimum power- 
plant for space travel. The vehicle 
probably will be a multi-stage ship and 
mount more than one type of power- 
plant, each used for a specific portion 
of the flight. A relative evaluation of 
the optimum powcrplant, he indicated, 
will require evaluation of missions. 


Ion Power Contract 

In his introductory remarks at the 
opr g f til tr tc pi 
Brig. Gen. H. F. Gregory , commander, 
Air Force Office of Scientific Research, 
said: 

“I am delighted that such companies 
sion; that Martin's RIAS division" is 

and that Fairchild has established a for- 
ward-thinking propulsion group.” 

USAF previously had revealed that 
two small study contracts for such a sys- 

company (AW Feb. 18, p. 37). 


Analysis of a hypothetical descent of 
a manned 5-ft. spherical earth satclitc 
from a circular orbit about 500 mi. 
high, was presented by Alfred A. Eggers, 
Jr., Ames Laboratory research scien- 
tist, National Advisory' Committee for 
Aeronautics. It was concluded that a 
vigorous young Air Force man "ought 
to be able to do it." 

The sphere would weigh 630 lb. arid 
would mount fins on its aft portion to 
keep the body axis aligned with its mo- 
tion. It would decelerate from the 
500-mi. height down to a 50-mi. alti- 
tude in about three revolutions of the 
earth. The orbit could be maintained 
circular by use of a rocket motor to 
retard the vehicle in a direction oppo- 

At about 50 mi. the vehicle would be- 
gin to drag significantly in the atmos- 
phere, and begin to heat. Occupant of 
the sphere would have to be protected 
from this heat, which would be about 
3,000 Rankinc at approximately 40 mi. 
altitude. There is a good chance of 
getting laminar boundary layer flow 
where heating rates are greatest. 

By the time 35,000 ft. was reached, 
the speed would be reduced to 400 
fps. and a parachute could be deployed 
to bring the sphere’s occupant to the 
ground. 

Possibilities of using aerodynamic 
lift to control aerodynamic loads and 
heat transfer to the vehicle were out- 
lined by Prof. Antonio Ferri, Polytech- 
nic Institute of Brooklyn. His proposal 
concerned decelerating the re-entry 
vehicle by using lift and drag to keep 
it at high altitude where air density is 
low and, therefore, aerodynamic heating 

Analysis of the radiative equilibrium 
temperature of an earth satellite sphere 
descending through the atmosphere was 
outlined by Fred R. Riddell, senior re- 
search engineer, Avco Research Lab- 
oratory. It was pointed out that, using 
proper design precautions, the Vanguard 
satellite might survive re-entry intact. 
Two schemes were proposed for rc- 
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go where 
engineers are free to do 




creative work 

show, is getting burdened with dull, routine 
chores. This takes the fun out of 
engineering, and slows you down. 


You'll be ahead, therefore, if you select 
a company that helps you avoid this 
kind of career impediment. 


Take Boeing, for instance. Boeing frees 
engineers for creative assignments by 
hiring engineering aides and draftsmen 
to handle routine jobs. Boeing engineers 
concentrate on engineering. 


Another point: you'll find excitement 
aplenty at Boeing, working with men who 
are literally writing the book in the field 
of long-range jet-powered aircraft. 

You'll work on such projects as advanced 
civil and military jet airplanes, the 
supersonic BOMARC guided missile weapon 
system, and top-secret research programs. 


Boeing's rapid, steady growth assures 
constant opportunities for advancement — 
and career stability. You'll enjoy a high 
starting salary, and benefits that include 
retirement plans and a company-paid 
graduate study program. There are long-range 
Boeing openings for engineers and scientists 
of ALL types, and for mathematicians 
and physicists. It'll pay you to look 
into these opportunities now! 
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Unique eonibinalion 
of uilrantaqes in 
GEUOTOH Hirer att pumps 

® The Gerotor pump is a positive dis- 
placement type, delivering; a prede- 
termined amount of fluid in direct 
proportion to speed. It is a form of 
internal gear pump - simple and com- 
pact in basic design, (has only two 
moving parts). It is lightweight, 
valveless, provides exceptional per- 



► Low relative speed and closely held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 

► Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 

► Valveless design insures absence of 
mechanical troubles associated with 
the operating complexity and service 
and wear problems inherent in valve 
construction. 

) Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 

► Technical Data - is available and 
your inquiry is invited. Write : 

W. H. NICHOLS CO. 
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covcry: deceleration at high altitude by 
using a light, high drag body and get- 
ting rid of heat input by radiation or 
by deceleration at lower altitude and 
soaking up heat with a sink. 

Possible serious consequences of tur- 
bulent boundary layer flow over an 
entry vehicle, since turbulent layer heat 
transfer rates can exceed laminar rates 
by a factor of about 10 to entry speeds, 
were noted by E. Van Driest, chief 
scientist. Missile Development Division, 
North American Aviation, Inc. He 
gave results of his experiments using 
liquid nitrogen-cooled cones in a super- 
sonic wind tunnel, and showed that de- 
creasing the surface temperature or cool- 
ing the cone delayed onset of turbulent 
flow significantly. Van Driest also indi- 
cated that sensitivity of the boundary 
layer to surface roughness apparently 
decreased with increasing Mach num> 
ber. 

A better appraisal of the cosmic ray 
hazard to man requires elaborate ex- 
perimentation with artificial satellites to 
study the extra-atmospheric intensities 
of the heavy component and the reac- 
tion of test animals to it. according to 
Herman ). Schaefer, research phvsicist. 
Naval School of Aviation Medicine. 
Discontinuance by the Air Force of its 
biological balloon experiments, while 
it may have been done in deference to 
more urgent work, is lamentable, 
Schaefer declared. He hoped that in- 
difference to comic ray hazard is only 
a temporary affair. 

Cosmic Ray Exposure 

Evidence exists that cellular destruc- 
tion results from exposure to primary 
cosmic rays, it was pointed out. Pho- 
tos were shown of changes to mice 
(longer tail and hair) as a result of 
exposure to primarv cosmic ravs at 
90.000 ft. 

Schaefer declared that if a "flying 
population" were exposed to the re- 
gion of 120,000-ft. altitude for 1,000 
hr. per year, the number of genetic 
defects would be doubled, as a result 
of exposure to cosmic radiation dosage. 

The unusual flare from the sun about 
a year ago indicates that this body is 
one of the primary sources of cosmic 
rays. This flare produced a 35-fold 
increase in cosmic ray particles, it was 
pointed out. 

A study exercise with three missions, 
including a flight to an altitude of 200 
mi., manned satellite flight for 100 
trips around the earth, and a flight 
around the moon, was suggested by 
Col. Paul A. Campbell, special Assistant 
to Commander for Medical and Bio- 
scientific Research, AFOSR. After de- 
signers and engineers had supplied a 
frame of reference for each of the mis- 
sions, including duration, crcwspace, 
weight allowances, etc., working groups 
of experts could be formed in aviation 
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ROLLS-ROYCE 

are producing four types 
of gas turbines 
to meet the requirements of 
Civil Aviation 


AVON 

turbo jet 

CONWAY 

by-pass turbo jet 

DART 

propeller turbine 

TYNE 

propeller turbine 


medicine, physiology, psychology, hu- 

quirements, assemble knowledge and 
determine gaps. 

Facets listed by Campbell for con- 
sideration included oxygen, fluid, food, 
and air conditioning requirements, re- 
moval of waste products, optimal meta- 
bolic rates, use of drugs which keep 
metabolic rates low and would not in- 
terfere with efficiency, crew weight re- 
duction before flight versus starting 
with a store of body fat glycogen. 

Three aspects of rc-cntrv into the 
atmosphere are of particular interest 
to Holloman AFB's Acromedical Field 
Laboratory, according to Maj. David 
G. Simons, USAF(MC). chief of the 
laboratory's space branch. These are: 

• Safe recovery of recorded data from 
a non-recoverable 1CBM or satellite 
carrying biomedical experiments. 

• Human factors aspects of re-entry 
into atmosphere in terms of heat, ac- 
celeration, and performance capability. 

• Valid escape concepts beyond the 
atmosphere and at orbital velocities. 

A first step toward experimental in- 
vestigation of these problems is being 
taken bv dropping test objects from 
balloons' at 90,000 to 120.000 ft. 

Details of a vacuum chamber with 
an environment capability of 200-mi. 
altitude were revealed by Richard 
Roche. Research Dept, chief, Litton 
Industries. According to Roche's in- 
formation, top altitude simulated in 
low pressure chambers in operation 
now is 300,000 ft. 


Pressure Chamber 

Initial section of the chamber, mcas- 
8 ft. in diameter and 1 5 ft. long, 
d for completion this spring. 
’ • ":h AFOSR, the 
for immediate 
nd testing with 
r, space simula- 
unit will bring 
cn as well 
s also 

. , r lock for a larger 

vacuum chamber which will measure 
15 ft. in diameter and 35 ft. long. 

Key consideration in the operation 
of the chamber will be protection of 
the man in the event of rupture of his 





death in 90 sec. Emergency 
will allow the chamber pres- 
to be raised to the equivalent of 
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Henry Rempt (second from left), head of the Electronics 
and Armament Systems Division, discusses problems 
inherent in the application of large electronic sensing 
devices to aircraft with David Morrissey, A.E.W. Systems 
Specialist, Harold Held, Data Links Specialist in the 
Advanced Techniques Group, and Nelson Harnois, head of 
the Electronics and Armament Systems Engineering 
Department. 



Lockheed expands electronics division 


■ To keep pace with its ever-increasing emphasis on 
electronics, Lockheed has expanded and centralized 
research and development activities under the Electronics 
and Armament Systems Division. The Division is under 
the direction of Henry Rempt. 

Responsibilities of the Division include originating and 
developing complex electronics and armament systems 
for all new Lockheed aircraft. 

A number of technical management positions for Elec- 
tronics Systems Engineers has been created. The positions 
will appeal particularly to those who seek an extremely 
wide range of assignments. 


Electronics Engineers possessing experience 
or keen interest in systems activities are 
invited to write E. W. Des Lauriers. 

Dept. 03031. 


Technical management positions are open in fields of: 

Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 

Under Lockheed’s philosophy of operation, Electronics 
Systems Engineers supervise and participate in con- 
ceiving advanced systems and then performing research, 
development and evaluation up to production stages on 
all Lockheed aircraft — radar search planes, high-speed 
fighters, cargo and passenger transports, bombers, 
jet trainers. 

California Division 

LOCKHEED 

AIRCRAFT CORPORATION • BURBANK 

CALIFORNIA 



than previously believed, the frequency 
having been increased by a factor of 
seven, and that they are low-density 
comet fragments. Meteors were char- 
acterized as the large type which 
could puncture the skin of a vehicle 
and smaller particles which could erode 
the surface material. This erosion, it 
would seem, might affect the reflective 
qualities of the material, thus affect the 
heat of the body. Chance of a meteor 
impacting on the satellite is one in four 

Model Atmosphere 

Results of recent studies of the upper 
atmosphere between 90 and 300 km., 
which includes the ionosphere, a region 
of importance to long-range communi- 
cations, were revealed by Dr. H. K. 
Kallmann, UCLA Institute of Geo- 
physics and consultant to the Rand 

Dropping simplified assumptions 
made in evaluating the theory of the 
ionized layer formation and using a new 
"model" "atmosphere worked out with 
Dr. Newell of the Naval Observatory 
Laboratory, Dr. Kallman said that two 
important conclusions can be drawn: 

• Ionosphere does not consist of ion- 
ized layers, but is a continuously ionized 

• True height of radio wave reflection 
is considerably lower than the apparent 
height, except for the bottom of the 
E-region. 

Aspects of moon rocket studies were 
presented by Hans A. Lieskc, head of 
Flight Mechanics Group. Rand Corp. 
Just to impact a rocket on the moon, 
would permit an allowable error of 
±40 fps. and an angular error of i deg. 
with an initial velocity of 35,000 fps. 
at an altitude of 350 mi. 

Moon Accuracy 

To hit a moon location within 100 
mi., an accuracv of ±2 fps. and .01 deg. 
would be required. To make the body 
a satellite and obtain a 100-mi. accu- 
racy in initial orbital altitude at the 
moon, variance should not exceed ±2 
fps. and be within .01 deg. of angle. 
Initially it would require a tolerance of 
±4 fps. and ±.01 deg. to send a vehicle 
to the vicinity of the moon and bring it 
back to earth with a 1,000-mi. landing 
uncertainty in the return point. 

This would introduce difficulties in 
recovery, considering the amount of 

In his discussion on cislunar space, 
Krafft A. Ehrickc. chief. Pre-Design and 
Systems Analysis, Convair Astronautics 
Division, rescaled that the region of 7 
to 10 earth radii is an ideal point for 
spaceships to fly from earth, refuel or 
perform other functions, then take off 
for remainder of the flight. Also, in- 
coming spaceships could come to a 


satellite at this point, transfer people 
and cargo to another vehicle for trip to 
earth, then travel away with new load to 
another planet with minimum energy 
requirements to escape from the earth 
field. 

This is a region where perturbations 
are at a minimum, but to use it or- 
bital accuracy requirement is at a 
maximum. 

Communication problems associated 
with space travel were analyzed by Dr. 
James Marsh, vice-president. Systems 
Laboratories Corp. 

Marsh believes that no major tech- 
nical breakthroughs are needed to 
obtain adequate communications but, 
rather, a refinement of known tech- 
niques and equipment. 

Taking advantage of space character- 
istics. a large antenna could easily be 
extended from the ship after it leaves 
the atmosphere, because of the absence 
of loads. 

Transmitter power would be a prob- 
lem. but recent Maser findings present 
an increase of about 30 db. in transmit- 

power. In figuring growth, ratio of 
about 7 lb. structure and power equip- 
ment is required in aircraft for every 
pound of radio gear added. 

Spaceship growth mav approximate 
at least 100 lb. to 1 lb„" or as high as 
1,000 lb. to 1 lb. 


AMC Contracts 

Wright-Patterson AFB, Ohio— Fol- 
lowing is a list of unclassified contracts 
for S2 5,000 and over as released by the 
Air Materiel Command. 
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GOT ,7 
THAT 

v “PIGEON- 
x HOLED” 

FEELING? 

\\ 



If you’re an engineer, scientist or mathematician 
with that "pigeon-holed” feeling ... if you’d like 
to work with a young man's company ... if you’ve 
had an eye on Southern California’s kind of 
relaxed, outdoor living — then we urge you to 
write us today! We'll fill you in on the exciting 
diversity of engineering and scientific projects at 
Convair. How you can apply for a top-paying 
assignment on such advanced aircraft as the 880 
—world's fastest commercial jet airliner; the 
F- 102 A — first supersonic interceptor; or long- 
range research on nuclear aircraft. Write today — 
it could be the best move of your life! 

Send letter or resume to: Mr. H. T. Brooks, 
Engineering Personnel, Dept. 63-C 




engineering 

Test Pilots 


There’s a wonderfully rewarding 
future for you at Boeing as an 
engineering test pilot. You’ll be 
flying such famous airplanes as 
the 707, America’s first jet air- 
liner; the B-52 intercontinental 
jet bomber, and the KC-135, the 
nation’s first jet transport-tanker. 
You’ll be backed by the finest, 
most complete Flight Test Center 
in the industry. Boeing is expand- 
ing steadily so there’ll be plenty 
of opportunities to move ahead. 
If you have had broad flight ex- 
perience, including time in multi- 
engine and jet aircraft and have 
an engineering degree, send your 
resume, including a complete 
flight- time record, to 

John Sanders, 

Boeing Airplane Company, 

Seattle 24, Washington 
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Navy Contracts 

Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Navy Contracting Offices: 





Army Contracts 

Following is a list of unclassified con- 
tracts of $25,000 and over as released 
by Army Contracting Offices. 

THE ARMY SIGNAL SUPPLY AGENCY. 
SC-3G-029-56-1357-5I) 13350 ea, *29103.^ 



USAF Contracts 

Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Air Force Contracting Offices: 
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1949, AVIATION WEEK coined the word “AVIONICS”! 

First magazine to recognize the growing importance 
of electricity — electronics in aircraft and missiles, 
AVIATION WEEK also saw the need for a new word 
to describe such applications in the industry. First too 
in building a competent staff of graduate electrical 
engineering editors to report the progress and devel- 
opments in this newest technical field in the industry. 

In a brief seven years, “AVIONICS” has become 
accepted by Funk & Wagnalls Dictionary and is a 
widely used word both within and outside the Avia- 
tion Industry. 

For example, the Navy Bureau of Aeronautics re- 
cently formed an Avionics Division. Companies like 
Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 
literature. 


And wherever you see the word “Avionics” 

you have concrete evidence of AVIATION WEEK’S 

tremendous influence among engineering-management people. 


Aviation 
t* VVeek 


A McGRAW HILL PUBLICATION 


§ <§> 



At your finger tips, issue after issue, is one of your richest veins 

of job information — advertising. You might call it 

the "with what” type — which dovetails the “how” of the editorial pages. 

Easy to read, talking your language, geared specifically to the betterment 

of your business, this is the kind of practical data which may 

well help you do a job quicker, better — save your company money. 

Each advertiser is obviously doing his level best to give you 
helpful information. By showing, through the advertising pages, how his 
product or service can benefit you and your company, he is taking 
his most efficient way toward a sale. 

Add up. all the advertisers and you've got a gold mine of current, 
on-the-job information. Yours for the reading are a wealth of data and 
facts on the very latest in products, services, tools . . . 
product developments, materials, processes, methods. 

You, too, have a big stake in the advertising pages. Read them regularly, 
carefully to keep job-informed on the "with what” part of your business. 



McGRAW-HILL PUBLICATIONS 
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SIKORSKY AIRCRAFT 



Marquardt offers Engineers an opportunity 
to grow with the company! 


Engineers looking for a company to grow with, should 
look to Marquardt Aircraft Co. Here is why! 

Under the guidance and leadership of Roy Mar- 
quardt, an engineer-president, Marquardt has become 
the undisputed leader in the field of ramjet engines — 
“the powerplant of the future”. 

In just twelve short years, the company has grown 
from one man's idea to an engineering and production 
facility employing more than 2,500 people. 

But most important, Marquardt engineers have 
grown in skill, scope and professional ability along with 
the company's many exciting and rewarding projects. 

Within the next two years. Marquardt will more than 
double its manpower. Even with this new increase in 
personnel, engineers joining Marquardt now will have 
this same opportunity to grow with the company. 


For engineers in almost every specialty — from 
production engineering and qualification testing 
to advanced research in hypersonic propulsion — 
Marquardt means opportunity. 


Today is the day to write that letter to: Jim Dale, Professional Personnel 
16551 Saticoy Street • Van Nuys, California 


marquardt 

VAN NUYS, CALIFORNIA \^x'06DEI 


FIRST IN RAMJETS 






IF YOU'RE A FAIRLY RECENT GRADUATE, or getting your degree 
soon, you know the job situation. Whether you’re thinking about 
your first job or considering a new one, just about everybody 
would like to tell you his story. 

And we’d like to tell you our story— about working at the 
Southern California Cooperative Wind Tunnel, and about living 
in Pasadena. If you are interested in aerodynamic development, 
whatever your degree, we think you’ll find a great many advan- 
tages here. CWT jobs offer challenge and variety. Southern 
California provides every kind of recreational activity and out- 
standing centers for advanced study. 

No need to send a resume or make any immediate decisions. 
Just mail the coupon below for the CWT story. 


CWT 


( Operated by the California Institute 
’.ehnology. Owned by Convair, 
I Douglas, Lockheed, McDonnell and 
North American. 

CWT is concerned with testing, 
analysing and solving aerodynamic 


roblems 


t of high-sp 


craft and 


Southern California Cooperative Wind Tunnel 

950 South Raymond, Pasadena, California 
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All over the world... 




7 7 

v/ 



EQUALS YEARS 
OF NORMAL WEAR 


Put your product’s label on apiece 
of the material of which the prod- 
uct is made and dip it into boiling 
water. Chances are that with time, 
the adhesive or the lettering will 
deteriorate, losing its effectiveness 
and sales appeal for your product. 
Not so with a patented Metal-Cal. 

Metal-Cals resist even the 
accelerated heat and humidity of 
many years, as shown with the 
scald test above. This is because 
Metal-Cals are made of .003" ano- 
dized, dyed and etched aluminum 


foil. 


Colors stay fast because they 
are etched right into the alumi- 
num. Metal-Cal resists salt spray, 
weathering and abrasion too. 

Find out today what Metal-Cal 
can do for your product. 
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GENERAL ELECTRIC 
ANNOUNCES A 
CAREER COUNSELING 
GUIDE 


There Is no doubt about It — it's difficult for a young engineer to 
choose the career goal best suited to his individual interests, training 
and talents. 


gineers are now engaged in fields which were in their infancy only 10 
years ago. And the varieties of professional approaches within these 
areas — design, development, research, analysis, administration, pro- 
duction, marketing — often call for different personal qualifications. 


Studies have shown that it often takes as much as 10 years — on a 
trial and error basis — for a professional man to find the field that 
BRINGS OUT HIS PULL POTENTIAL and gives him the greatest 
PERSONAL SATISFACTION AND REWARD. 


10 years is a long time out of any man’s life. 


The Career Counseling Guide, prepared by experts at the Flight 
Propulsion Laboratory of General Electric, is aimed at saving you 
precious career-time and many headaches. 


Send In the coupon below for your copy. It is for your self-appraisal 
alone. Keep it. Do NOT return it to us. Use it simply as an aid in mak- 
ing your own career decisions. 


FLIGHT PROPULSION LABORATORY 

GENERAL^ ELECTRIC 

Box 31, Building 100, Cincinnati 15, Ohio 


Mr. Mark Peters 

Please send me your free Career Counseling Guide. I understand that 
this is for my own use only and is not to be returned to you. 


ENGINEERING DEGREE YEAR 

ADDRESS 

CITY ZON E S TATE 



SerWcMt n "pR D 709107), *3907022. P ^ 
portadon scrvfcesT l (PR ,< 7oIl07), *3966705. 


Stock 

Transactions 


Washington— Acquisition of 365,276 
common shares of Northeast Airlines 
stock by the Atlas Corp. a beneficial 
owner, has been reported by the Securi- 
ties and Exchange Commission. Atlas 
total holding is now 922,126 shares. 
George K. Gardner, officer and director, 
acquired 1.000 common shares through 
exercise of rights, making his total hold- 
ing 16,000 shares. 

Other transactions from Dec. 11 to 
Jan. 10 include: 
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ENGINEERS! IMPROVE YOUR 

POSITION! COME WITH A LEADER IN 


• ADVANCED RESEARCH ENGINEERS 

• PROJECT ENGINEERS • SENIOR RESEARCH 

Computer & Apolyticol System! ENGINEERS 

There Are Also Openings in: 

• GUIDED MISSILES • ANTENNA AND 

• COMPUTER AND AN- MICRO-WAVE 

ALYTICAL SERVICES EQUIPMENT 

D . a De l t * COMMUNICATIONS 


• GROUND RADAR 

• AIR TRAFFIC 
CONTROL 

• SERVO-MECHANISMS 


AIRBORNE FIRE 
CONTROL SYSTEMS 
TRANSISTORIZED 
EQUIPMENT 



AVC0 MANUFACTURING CORPORATION 


Crosley Division 

2630 Glendale-Milford Road • Evendale, Cincinnati 15, Ohio 
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Flight Test Facility . . . Bedford, Mass. 


Missiles are TOPS 

and we're TOPS in Missiles! 


Included among the most important efforts in this country’s plans for 
defense are the design and development of missiles. History making 
events, such as the first interception of an aircraft by a guided missile 
(Navy’s LARK) were made possible by Raytheon’s engineering staff. 
Raytheon is the only electronic company in the country with TWO prime 
missile contracts (Navy and Army). The Missile Systems Division is 
composed of a dynamic active organization of over 3400 employees 
including more than 500 engineers. Our contract commitments are 
increasing — we need additional engineers to grow with us. 

You start at an excellent rate of pay with periodic increases based 
on ability and performance. Raytheon pays the major cost of graduate 
study at Harvard, M.I.T., Boston University or Northeastern. Our staff 
attends meetings and seminars at Company expense. 

Raytheon’s tradition of achievements in the forefront of electronic 
research and development— the opportunity to advance rapidly as an 
individual— the combination of exceptional living conditions (suburban 
or rural), proximity to Boston (cultural, educational, medical, recreation 
& research center) — a healthy and varied climate — engineer manage- 
ment-all these have attracted a growing number of able engineers to us. 


Stress Analysis 
Circuit Design 
Electronic Packaging 
Structures 

Digital Prog 


Mechanical Design 
Hydraulics 
Systems Analysis 
Heat Transfer 
Vibration 
ramming 


Come in, telephone or send brief resume to: 
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CHALLENGING 

OPPORTUNITIES 


IN • Avionics • Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 


WITH 0 THE ELECTRONICS DIVISION OF 

GwietoE We low 

ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



Why not send u 
We will do oil w 


full facts about your ed' 
■ can to treat your applicc 


Ih the fullest confidence. 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WIS. FLINT 2, MU 




EMPLOYMENT 
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HOW DO YOU GROW 
ATARMA? 

Through diversification! 





1 ZZL 1 



EMPLOYMENT OPPORTUNITIES 


Where do you belong 
in IBM 

Military Products 
Division? 


Challenging jobs like 


Military Products Division’s tremendous growth opens up challenging career opportunities 
to engineers and scientists in all these fields: 


• Systems Planning 
and Analysis 


Reliability 
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these are now open! 


Organized only 19 months ago, IBM Military Products 
Division has grown enormously. At Owego, N. Y., IBM de- 
signs and manufactures advanced airborne analog and 
digital computers for Air Force bombing-navigational equip- 
ment. At Kingston, N.Y., IBM builds the world’s largest 
electronic computers for Project SAGE, part of our nation’s 
giant defense net. 

The electronic computer field offers engineers and sci- 
entists one of the best ground-floor career opportunities 
today. Economic experts rank the electronic computer in 
importance with automation and nucleonics in growth 
potential^ Sales at IBM, the recognized leader in this fast- 
growing field, have doubled, on the average, every five years 
since 1930. Engineering laboratory personnel has quin- 


tupled in the past five years alone. $19,000,000 was spent 
on research and new product development in 1956. 

As a member of IBM Military Products, you enjoy the 
stability and security of the IBM Corporation, plus the 
opportunity to progress in any other IBM division. The 
“small team” system assures recognition of individual merit. 
Promotions open up frequently through rapid expansion. 
Company-paid benefits set standards for industry. No won- 
der the rate of personnel turnover at IBM is less than one- 
sixth the national average! 

For the facts about an engineering career with IBM Military 
Products Division, just write, outlining background and 
interests, to: 


Where would YOU like to work for IBM? 


This map points out key IBM plants 
and laboratories, including the Mili- 
tary Products facilities at Owego 
and Kingston, N. Y. Limited open- 
ings available at many flight test 
bases and SAGE computer sites 
across the nation. IBM’s 189 Branch 
Offices also offer opportunities for 
Customer Engineers. 


R. A. Whitehorne, 

Mgr. of Engineering Recruitment, Dept. 3203 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N. Y. 



DATA PROCESSING • ELECTRIC TYPEWRITERS 
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Immediate Opportunities 
for 

ENGINEERS 

experienced in the missile 
components field 


AERODYNAMICS ENGINEERS 
GUIDANCE AND CONTROLS ENGINEERS 
STRUCTURES ENGINEERS 
POWER PLANT ENGINEERS 

Solar is now forming a new creative engineering group 


Please send resume of your qualifications and education 
to Louis Klein, Dept. E-133, Solar Aircraft Company, 
2200 Pacific Highway, San Diego 12, Calif. 


SOLAR 


Solar also has permanent openings for 

CHIEF EXPERIMENTAL ENGINEER for Gas Turbines 
PROJECT ENGINEER for Pneumatic Ducting 
MECHANICAL ENGINEERS for Gas Turbine 
Production Projects 

DESIGN ENGINEERS • ENGINEERING DRAFTSMEN • CHECKERS • WRITERS 



VTOL 

AERONAUTICAL ENGINEERS 


DOAK AIRCRAFT CO., II 



132 


EMPLOYMENT OPPORTUNITIES 


HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 

lasts 






' : r>c yP;"- 





engineers ... physicists ^ 

NJEVO opportunities at 

MOTOROLA in Phoenix 



work , N * VACATIONLAND 

(your family will love year-round outdoor living) , * 


WHILE YOU ADVANCE YOUR CAREER 


m 


j. and (2) our new Semi-Conductor Division. Both otter 
itstanding career advantages . . . (see listing below). This 
your opportunity to get in on the ground floor of a swiftly 
panding company. You'll enjoy working in air conditioned 
imfort in the most modern and well instrumented labora- 
ries . . . with liberal employee benefits, inclu 


and ci 


nefits. including an attrac- vu. A ” 




IS in RIVERSIDE & C 



V. 


MOTOROLA 
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Career opportunities | 

FOR RATES 

in BOSTON 

OR INFORMATION 


About Classified 
Advertising, 

Contact 

3L YlUj^-Jklt 
offic. yo.„ 

ATLANTA, 3 

li I. — ■ 


Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 

350 i,m 

CHICAGO, 11 

520 No. Michigan Ave. 

conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advancement through 
association with the world's largest producers of automatic 
controls. 

CINCINNATI, 37 

s.rgi'S 2 

CLEVELAND, 15 

1510 Hanna Bldg.^ j 

DALLAS, 2 

Adolphus^Tower^Bldg., 

?h"o™ii°ca? an^'pfacU^r'back'qround Z7,oT'°' aC " Ur ° n ’ e, ° rS " ,a,ed ProdUC ' , • 

— - ■" 


s^sss.sssssssasr ' — - - — 

LOS ANGELES. U ^ 

sssLTiasJsur - 

sfsstist s 

NEW YORK, 36 

330 West 42^St. ^ ^ 

PHILADELPHIA, 3 

Klttenhouse 6-0670 

Honeywell [l 

BOSTON DIVISION 

3615 Olive St. 

JEfferson 5-4867 

SAN FRANCISCO, 4 

68 Post St. ^ ^ ^ Q0 
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EMPLOYMENT OPPORTUNITIES 


CAREERS OPEN 


. . .for engineers looking 
a step beyond a “job” 

Mechanical, hydraulic, and electrical 
engineers are needed now to augment 
a small, new, but rapidly expanding 
group of missile ground handling 
equipment designers at Fruehauf 
Trailer Company. 

This is a rare opportunity to begin 
early and be in on the ground floor 
of a vigorous growth program, with 
a manufacturer established since 1914 
as the world’s largest builder of 
truck-trailers. 


There is a future and a career — 




Send particulars to A. E. Williams, Executive Vice Presi- 
dent, Engineering, Fruehauf Trailer Company, Detroit 
32, Michigan, or in California to J. A. Kertson, Manager, 


YOUR 

ORGANIZATION 

Is it complete? 

Are you expanding it? 

^^j^^MAXIMUM POTENTIAL? 


OUR ENVIRONMENTAL LABORATORY 


contact such men through an 

ment Opportunities Section of 
AVIATION WEEK. 


AVIATION WEEK 

P. 0. Box 12 New York 36, N. Y. 

• THE ELECTRONICS DIVISION 

QSSr' 6IMIRAL MOTORS Corporation 

FLINT 2, MICH. MILWAUKEE 2, WtS. 




To 

EMPLOYERS 
who advertise 
for MEN: 






We suggest this m a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Classified Advertising Division 

McGraw-Hill Publishing Go., Inc. 
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EMPLOYMENT OPPORTUNITIES 


UNUSUAL 

CHIEF PROJECT ENGINEER 

OPPORTUNITIES 

can be found each week in the 

SEARCHLIGHT 
SECTION OF 

A major aircraft development and manufacturing firm located 
in the Mid-West has an unusual opening for a Chief Project 
Engineer on a new Jet Transport Airplane. Qualifications are: 

on successful transport from preliminary design through pro- 
duction. This position would encompass complete engineering 
charge of this new project. Salary open. Interested parties 
please send detail resume in confidence to 

AVIATION WEEK 

P-4327 -Aviation Week 


520 N. Michigan Ave. Chicago 11, III. 
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FOR LEASE 
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Modern Maintenance Facility 
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WANTED 

SPARKPLUGS WANTED 
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now available — on display 
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Remmert-Werner of Florida 

POMPANO BEACH AIRPORT 



SEARCHLIGHT SECTION 






IMPORTANT ACHIEVEMENTS AT JPL 




Development of the Sergeant 


Announced as a successor to the Corporal 
isanother highly accurate surface-to-surface 
ballistic missile named "The Sergeant." This 
weapon will continue the United States 
Army's advance in the development of 

The latest techniques in guidance, air- 
frame design and rocket propulsion are 
being applied to the development of this rug- 

The Jet Propulsion Laboratory, designer of 
this new missile, has the same prime tech- 
nical responsibility to provide the devel- 
opment of the complete Sergeant system 


as it had for the Corporal weapon system. 

In addition to weapon development the 
"Lab" carries on supporting research in all 
areas related to guided missile work. These 
supporting research and weapon develop- 
ment activities complement and extend each 
other to produce superior end results. 

This fact, coupled with ideal facilities and 
working conditions at JPL, is a prime attrac- 
tion for scientists and engineers of unusual 
ability because of their close integration with 
such vital programs. At the same time, other 
varied and interesting activities in weapon 
development are providing new challenges 
and openings for qualified people. 



JET PROPULSION LABORATORY 

A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA • CALIFORNIA 
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LETTERS 


Reminder 


is with considerable indignation that letter's 


entitled “New 
’ I tl 


agree 


that tlic most important feature 
commercial aircraft interior is the scats in 
which the paying passengers ride. We find 
it difficult to understand, therefore, how 
an article such as this could overlook men- 
tioning the fact that these particular pas- 
senger scats were designed and developed 
by the Acrotherm Corporation especially for 
Continental Air Lines. 

the other content of the article as regards 
" n of the interior cabin cover- 


as appointment 


where credit is due. We arc proud of the 
Aerothcrm name and understandably want 
to see it displayed whenever and wherever 
can benefit our company and its products. 


This is « 
Web 




As a matter of fact, the relationship be- 
tween Aerothcrm aircraft seats, both pas- 
senger and crew, and Vickcrs-Armstrongs’ 
Viscount airplanes is a long standing one. 
Aerothcrm seats have to date been installed 
in, or ordered for, no less than 1 5 operators 
of Viscount airplanes. 

You can see, therefore, that our omission 
from this Feb. 4 story prompts us to write 
you this reminder. 

M. J. Donn, Sales Manager 
A ircraft Division 
The Thermix Corp. 

Greenwich, Conn. 

On Same Level 


Jan. 7, p. 1 

level with the individual who wrote 
The Russians must enjoy such "pleas- 
antries." But true friends of aviation on both 
sides of the Atlantic can only feel ashamed. 


NACA “Statistic” 


ion Week welcomes the opinion 
•riders on the issues raised in the 
ic's editorial columns. Address 
to the Editor. Aviation Week. 
12 St.. New York 36, N. Y. Try 

to keep letters under 300 words and give 
a genuine identification. We will not 

writers will he withheld on request. 

technically rewarding career. Although the 
NACA supplements a man's income with 

large measure of personal satisfaction, these 
abstract qualities unfortunately only pro- 
vide a means of increasing the family living 
standard by the man leaving to work in 

I hope that the statistics continue to 
stimulate concern over the NACA per- 
sonnel problems and illustrate the mone- 
tary sacrifice that is being made by those 

Further, I hope that the statistics pro- 
vide a tool to unsaddle the NACA from its 
present salary structure burden and allow 
it to compete with industry for outstanding 
college graduates and improve the economic 
status of those presently there. Those who 
have remained there certainly deserve more 
than a pat on the back. 

Ex-NACA Employe 

Altitude Accuracy 

We have noted with interest that your 
correspondent, Mr. Everett H. Schroedcr of 
the Kollsman Instrument Corp.. in a letter 
published in the Nov. 26 issue, claims that 
the Kollsman Integrated Flight Instrument 
System gives altitude information with an 
accuracy of plus or minus 100 ft. at 40,000 
ft. 


published ii 


well b 


a far a 


I am sure that many of us who have left 
the NACA have a recurrent sense of guilt 
about leaving one of the finest research 
organizations in the United States when 
we know that it desperately needs its per- 

However, every man must determine to 
what extent he should ask Iris family to 
sacrifice the so called "niceties of life" so 
that lie may enjoy a more idealistic and 


Instability 
■>. Zero-setting 
Allowing that the effect 


650 ft 
100 ft 
100ft 
100 f 


reduced by 90% . statistical addition of these 
errors alone by the method described in 
the report results in a combined possible 
error of 230 ft. 

Referring to Mr. Schrocdcr's statement 
that most of the variation in altimeter read- 
ings experienced by eight F-80s at 36,000 
ft. were caused mainly by variations in 
the airplane static systems, w ‘ 


MIL-1-6115A. This 
calls for a maximum variation of 50 ft. 
altitude due to position error for a given 
aircraft type. Errors between successive 
aircraft of the same type are considered to 
be negligible, yet an error of plus and 
minus 1,000 ft. above and below 36,000 
ft. is equivalent to a pressure difference of 
over .64 inches of mercury! 

P. Hobley 

Canadian Aviation Electronics Ltd. 

Montreal, Canada 

Subsidized Recruiting 

Aviation Week should be congratulated 
for exposing the fatuous conditions sur- 

joritv of the” aircra/t and missile organiza- 
tions (AW Jan. 21, p. 97). After the 
hiring of thousands of technicians during 
World War II, it would seem logical that 
the experience gained in that operation 
would be translated into a modicum of 
efficiency 3t the present time. 

Advertisements to lure engineers in' 


aware no account betaken of the enccts or 
variation in air density due mainly to 
changes in outside air temperature. This 
alone over the non-extreme range of 10C 
below to 10C above ICAO Standard can 
result in indications which would be in the 
order of 1,480 ft. above or below the geo- 
potential altitude (i.e. true altitude as de- 
nned by ICAO Standards). 

Again, since the description of the 
I FIS (AW March 5, 1956, p. 69) and 
accompanying illustration (p. 71 ) show 
that "well-tried, acceptably accurate, pure 
pressure instruments" arc used, it is diffi- 
cult to see how certain errors inherent in 
the use of apparently conventional cap- 
sules, gears and linkages can " 

for by integration — _ - 


ccpting employment are typical of the 
puerile thinking that has infected aviation 
personnel relations for the past 25 years. 
The general premise that it is better to 
hire two low priced technicians in place of 
trained high priced technicians does not 
" * any change in aviation thinking since 
— -r industry when the 


latest danger ti 




the First Interim Report of 
the ICAO Panel on Vertical Separation 
shows that the following errors may he 
assumed for a better than average instru- 
ment at 40,000 ft. 

Diaphragm and hys 
Friction 


Most of these advertisements reflect 
poor taste in presenting a sales pitch to a 
prospective employe. After all, engineers 
are intelligent people, although an cxnmi- 


the treatment they receive in applying for 
these glamorous jobs is sometimes insulting. 

Your article by Max Pape is to the point 
and exposes a vital weakness in onr indus- 
trial organization. But will anything be 
done to correct this glaring weakness? No. 
Nothing will be undertaken to correct this 
malpractice as long as each company that 
receives a cost-plus-fixed-fee government 
contract is permitted the luxury of these 
ineffective indulgences at the taxpayer's ex- 

%'s time for a change! The enticing 
giveawavs that various companies promise 
all come out of the taxpayer's pocket. Avia- 
tion management has always been reluctant 
to share the wealth unless it belonged to 
Uncle Sam. 

Willis L. Nye 

Hayward, Calif. 
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NEW "FLYING WORKHORSE" JOINS USAF 

First Delivery of Lockheed C-130 Hercules 
with Allison Prop-Jet Power 


It can take aboard a 5,000-gallon fuel 
tank and tractor. 

It can carry 60 to 90 fully equipped com- 
bat troops — and land on small, hastily 
prepared fields close to combat areas. 

It can airlift up to 20 tons of cargo 
swiftly and efficiently — and make para- 
chute drops for on-the-spot aerial delivery. 

It’s the great new “workhorse” of the 
Air Force— Lockheed’s versatile C-130 
Hercules— now being delivered to the 
Tactical Air Command’s 18th Air 
Force at Ardmore Air Force Base, 
Oklahoma. 

Powered by four 3,750-horsepower 
Allison T56 Prop-Jet engines driv- 
ing three-bladed Aeroproducts Turbo- 
Propellers, the C-130 attains speeds of 
over 350 miles per hour— more than 


100 miles per hour faster than other 
tactical transports. And it does this at 
less than half the ton-mile cost of its 
nearest competitor. 

A commercial version of the T56— 
Allison’s Model 501 Turbo-Prop 
engine powering the new Lockheed 
Electra— will bring jet-age speed and 
luxury to commercial service, with new 
smoothness and quiet on flights now 


serving 98% of the nation’s commer- 
cial passenger traffic. 128 of these new 
luxury airliners have been ordered by 
six major airlines. 

This great new concept in aircraft 
power reflects Allison’s unmatched 
experience in the design and develop- 
ment of aircraft turbine engines and 
turbo-propellers. 

ALLISON DIVISION OF GENERAL MOTORS— Indianapolis, Indiana 



LL/SON 


PROP-t/ET POWER 

VERSATILE POWER FOR JET-AGE FLIGHT 




